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BUILDING AMERICAN LOCOMOTIVES IN BRITISH 
SHOPS 
A significant event that calls for more than passing 
notice is the securing by a British firm of a Canadian 
high-class locomotives, to be built 
from Hitherto the competition 
has been between American-built and designed locomo 


order for twenty 


\merican designs 
tives and locomotives which were English both in de 
sign and construction, and the result has generally 
proved that British locomotive builders were rarely 
able to promise delivery within several weeks of the 


their American competitors, . while 


their engines were from 20 to 30 per cent more costly 


date set by 


In explanation of these differences, it has been 


British 
better constructed and contain more costly materials, 


claimed by buillers that their engines are 
and that although their first cost is greater, they are 
more economical in operation and considerably more 
The order for the Canadian loco 


with 


durable in service 
motives was secured in competition American 
firms, and as the locomotives will be of American de 
sign, an opportunity wil! be presented to see whether 
operation and the greater 


the superior economy of 


durability of English-built locomotives are due to the 


design or to the workmanship Of course, it is 
understood that the operative results will not abso- 
lutely settle this question, as there are liable to be 
various elements entering into the comparison that 


will prevent any conclusive deductions being made; 


but it is certain that after the locomotives have been 
delivered and been operated for a number of months, 
we shall know a great deal more about this vexed and 
very interesting question than we do just now 
aoa >-e-s 
NAVAL WAR-GAME BETWEEN THE UNITED STATES 
AND GERMANY. 

In view of the rather startling developments just 
now occurring In South American waters, particular 
interest attaches to a series of articles from the pen 
of Mr 
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Fred T. Jane, which is being published in the 


AMERICAN SUPPLEMEN' The author of 
these papers, who is a naval writer of world-wide re 
pute, is the originator of the Jane Naval War-Game, 
which is being played extensively by the officers of the 
navies of the world The object of the game is to ap 
proximate, as closely as possible, the conditions which 
would obtain if an engagement were carried out be 
tween the ships of two contending navies. The sphere 
of operations in playing the game is a large board 
ruled into squares representing 2,000 yards on a side 
and smaller squares representing 100 yards, or half a 
cable, on a side. This magnified checkerboard is used 


for the actual engagements when two hostile fleets 


have drawn so close together that they can be con- 
tained Within the board Preparatory to the actual 
conflict, strategical moves are made by each side in 


six-hour runs, which are carefully plotted by the rival 
admirals on charts, the courses followed by the oppo 
nents being compared by the umpire, who is seated at 
When the 


within sighting distance, the models of the 


a central table hostile forces approach 


ships are 


which is known 


transferred to the large checkerboard 
as the “seaboard 

rhe ships used in the game are accurate models of 
the ships of the two contending nations that are in 
commission when war is declared, and each vessel 
is maneuvered by a different player who acts as her 
Wntil the engagement be 


gins, the admirals are allowed to give any directions 


captain throughout the war 


they please to their captains; but after fire is opened 


they may transmit signals only through the umpire, 
anc each captain has to think for himself. and carry 
out his orders to the best of his ability Firing 1s 
allowed to commence at 8,000 yards, and targets rep 
resenting the actual ship to be attacked at various 
ranges and positions, are used. Hits are determined 
‘striker and when 


by an instrument known as a 


armor is hit, penetration depends, as in actual war, 
on the nature of the projectile, the range, and the 


angle of impact It is claimed by the naval officers 
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who play the game that the actual average of hits 
works out very closely to actual battle results. 

An interesting feature of the war-game is that, in 
playing it, fleets may be made up, if so desired, each 
of which contains vessels of different navies and widely 
different types; or two opposing fleets may be arranged 
which contain opposite types of design; or, yet again, 
battleships may be pitted against armored cruisers 
Indeed, any combination desired may be made, and 
valuable lessons learned as to the relative efficiency 
of different types and the degree to which they are 
likely to attain the results which were aimed at when 
they were designed. 

“war” is being fought 
Naval 
Society between the navies of the United States and 


Just now a very interesting 


out by the Portsmouth (England) War-Game 


Germany. The account of the various battles of this 
war, illustrated with diagrams representing the posi 
tions of the ships in the various stages of the battle, 
referred to above, is being contributed by Mr. Jane to 
the Screntiric AMERICAN, with exclusive rights in this 
country and in Great Britain. The first of these most 
interesting papers was given in the last issue of the 
SuPpPLeMENT, and they will appear in successive issues 
until the war is over 

Directly war broke out, both sides put all available 
ships in commission. As a rule, this affected the coast 
defense squadrons (both far removed from the scene 
of war) and the commerce-attack cruisers which were 
destined to have an early meeting. The United States 
Mediterranean squadron was cabled to proceed to the 
Far East. The South Atlantic squadron put to sea in 
an endeavor to bring on an action with the Germans 
in those waters; while the Home fleet cruised up and 
down the coast awaiting developments. On the Ger 
man side the first Home squadron went to Gibraltar 
at full speed, which it reached seven days after the 
but by this time the United States 
Both 


sides adopted somewhat similar dispositions for their 


breaking out of war 
Mediterranean fleet was well down the Red Sea 
cruisers. That is to say, there was but little inclina 
tion to speed them, their efforts being directed rather 
to hunting for hostile cruisers than to attempting 
action against commerce 

In the current issue of the Supr_ement is described 


ets which took place in 





a great battle of the hostile fle 


mid-Atlantic, the American fleet consisting of the 


flagship “Olympia the commerce destroyers “Colum 
bia” and “Minneapolis,” and the cruisers “Raleigh, 
“Cincinnati “Detroit Marblehead” and “Mont 
gomery.”” The German fleet was made up of the flag- 
“Gefion, 


“Ariadne.” The result as 


ship “Prinz Heinrich,” the “Victoria Luise,” 

Amazone,” “Thetis” and 
worked out in the game was.the defeat of the Ameri 
can fleet, due mainly to the lack of under-water tor 


pedo-tubes, the “Olympia” being torpedoed end cap- 


tured; the “Columbia,” Cincinnati “Marblehead” 


and “Montgomery” sunk -by torpedoes; the “Detroit” 
while the 
escaped On the 


flagship 


unmanageable and 
“Raleigh” 
were that the 


rendered captured; 
Minneapolis” and the 
German side the damages 
“Prinz Heinrich” was sunk by torpedo fire; the ‘“Vic- 
toria Luise” badly injured by torpedoes; the ‘Thetis’ 
badly raked by gun fire and scuttled by the Germans; 
were 


Gefion,” “Amazone” and “Ariadne” 


cut up by gun fire, several of their guns being put out 


while the 


of action In the following issue will be a descrip 


tion of an indecisive battle in the Far East. where the 
Germans had concentrated with designs on one of the 
outlying islands of the Philippine group. 
—-><- 6 >a - 
THE NEW RAILROAD AND TROLLEY TUNNELS 
ENTERING NEW YORK. 

In spite of the strenuous effort made by a certain 
section of the Board of Aldermen to defeat the Penn- 
sylvania Railroad tunnel grant, the clearly expressed 
will of the people and the undoubted advantages to 
be derived from the Pennsylvania Railroad’s proposal 
New 


York city can now rest assured that before many years 


have carried this important measure through 
have elapsed, it will be in possession of a terminal 
scation that will be commensurate with its needs and 
in keeping with its importance as the metropolis of 
curious 


the western hemisphere It is certainly a 


anomaly that for so many years a city of the size of 
New York should have contained within it only one 
terminal station. The explanation is to be found in 
the peculiar geographical features of the site upon 
which the city has grown up. Surrounded, as it is, 
on three sides by the broad waters of the Hudson and 
East Rivers 


only possible, at least in the earlier years of railroad 


direct communication by railroad was 
construction, from the north; and it was inevitable 
that the first railroads to enter New York city should 
come in by way of the Harlem River. The East River 
it is true, did not present the insuperable obstacle 
to a railroad bridge that seemed to exist in the Hud- 
son River to the west; but in earlier years the compar- 
ative unimportance of the Long Island Railroad pre- 
East River 
travel from the New Eng- 


cluded any serious consideration of an 


railroad bridge, while the 
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a 
Haven Railroad 
obtained entry to Manhattan Island over the tracks 
of the New York Central Road. With the exception 
of the systems that use the Forty-second Street termi- 


land States by way of the New 


nal, however, New York city has been practically cut 
off, as far as direct railroad communication is con- 
cerned, from the majority of the great railroad sys- 
tems of the United States; for in spite of the fact that 
an excellent ferry service had grown up across the 
Hudson River, it is a fact that the majority of the 
trunk railroads that serve New York city have their 
terminals in another city and another State 

Within a few years’ time all this will have been 


changed rhe most progressive railroad system in 
America will have erected in the heart of Manhattan 
Island the largest railroad station in the world; the 
problem of railroad bridges across the Hudson and 
East Rivers will have been solved by the construction 
of a series of main-line tunnels beneath Manhattan 
Island, giving a direct trunk line service between New 
York city and the whole of the United States, and a 


direct suburban service to the vast residential dis 
tricts lying to the east and west of New York. The 
tracks will be carried in two separate 18-foot, tube 
tunnels extending below Thirty-first and Thirty-second 
Streets until they reach Seventh Avenue, where the 
easterly facade of the central station will be located 
Here a third track, to extend below Thirty-third Street, 
will be added, and the three tracks will continue across 
Manhattan Island under the three streets named, 
converging below the East River to unite in a single 
tunnel as they enter Long Island. The great central 
station with its underground yard. will cover more 
than four large city blocks, including all the space 
between Tenth and Eighth Avenues and Thirty-first 
Eighth and 


Thirty-third 


Streets and between 
Thirty-first and 


Altogether there will be in the station 25 


and Thirty-second 
Seventh Avenues and 
Streets 
parallel tracks, access to which will be gained by a 
broad causeway, which will be approached from street 
surface by easy grades at either end of it The 
causeway will extend entirely across and above the 
tracks, with easy stairways leading to the platforms. 
What might be 


tion will contain the waiting rooms, baggage roems, 


called the superstructure of the sta 


and general offices of the company, and its archi 
tectural features and great size are such that it will 
constitute one of the most imposing buildings in the 
city. The construction of this great engineering work, 
which is to cost, all told, some $50,000,000, will be 
one of the most interesting works of its kind ever 
carried on It will give employment to a vast army 
of laborers; and in this and other respects will prove 
of undoubted benefit to the city, even before the gen 
eral public begins to appreciate the great saving of 
time and trouble, which will be realized from the very 
day that the station is open for service 

Concurrently with the granting of the Pennsylvania 
Railroad franchise, the Board of Aldermen granted a 
second tunnel franchise, permitting the New York 
and Jersey Railroad Company to construct a large ter- 
minal passenger station on the New York side of the 
North River at the foot of Christopher Street. The New 
York and Railroad Company was organized 


under the laws of the State of New York to complete 


Jersey 
the tunnel begun some years ago by the Hudson Tun- 


nel Railway Company At the present time more 


than 4,000 feet of this tunnel have been constructed 
from the New Jersey side, and a gap of only about 
1,400 feet remains between the completed end of the 
tunnel and the New York shore. Active work on the 
tunnel has been in progress for some months under 
the supervision of the chief engineer, Charles M. 
Jacobs, who is also chief engineer for the Pennsylvania 
The New York terminal station will 
be in the block bounded by Christopher, Greenwich 
and West Tenth Streets 


the tunnel begins in the yards of the Delaware, Lack- 


Railroad tunnel 
The completed section of 


awanna & Western Railroad, and the Jersey terminus 
of the tunnel is close to the Erie Railroad's terminus 
Probably these circumstances have given rise to the 
rumor—denied by the railroad companies themselves, 
but generally accepted by the press and the public— 
that the Erie and the Delaware, Lackawanna & West- 
ern Railroads have an understanding with the New 
they 


York and Jersey which 


Railroad Company, by 
will be enabled to run their cars through to the New 
York terminus. If this rumor proves to be true, the 
closing days of the year 1902 will have witnessed 
the inauguration of the most important scheme for the 
betterment of tranSportation to and from New York 
city in the history of the metropolis 


—_>- o> 
Scotch shipbuilders 


99° 


During August launched 22 


vessels, of about 46,882 tons gross, as compared with 
19 vessels, of 32,022 tons gross, in July, and 23 vessels 
In the eight 


months Scotch builders have launched 198 vessels, of 


of 55,080 tons gross. in August last year 


338,708 tons gross, as compared with 185 vessels, of 
354,826 tons gross, in the corresponding period of last 
year, and 321,360 tons gross in 1900. 
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THE ARMY SIGNAL CORPS 

rhe efficiency of the Signal Corps men in transmit- 
ting messages along the coast during the sham war 
between the Army and Navy calls special attention 
to the development of a branch of our Army equipment 
which has rarely received all the attention it de- 
serves It was in the American armies during the 
war between the North and South that the telegraph 
was first practically applied under war conditions, 
and some of the experiences gained at that time have 
been of inestimable advantage in developing a system 
of telegraphic communications that would be ready 
for instant use When the Spanish war broke out 
the ability displayed by the Signal Corps in covering 
the whole coast with a system of communication, 
which would have made it difficult for any hostile fleet 
to approach without detection, was remarkably grati 
fying to all those interested in this feature of warfare 

The technical corps of an army is always propor- 
tionately small, and the pay for expert electricians 
has never been high enough in our Army to attract the 
most efficient men but through the self-sacrificing 
endeavor of a few men the service has been enabled 
to accomplish much in recent years Unfortunately, 
Congress has never fully appreciated the importance 
of the Signal Corps, which has full charge of construct- 
ing, repairing and operating military lines, and the 
funds grudgingly granted for this purpose have been 
totally inadequate to the actual needs 

The Signal Corps of the Army divides the system 
of covering the country with telegraphic lines into 
three divisions These are the permanent, the semi- 
permanent, and the flying lines. The first consists of 
the established commercial telegraph and cable lines 
which the Army would use in the event of a war, and 
even take full possession of in an extreme emergency. 
The semi-permanent lines are those which have a 
number of stations along the coast equipped with all 
the necessary apparatus for communicating with other 


signal stations either | 


y telegraph lines or by wireless 
telegraphy. The coast is divided up into sections with 
Stations established at convenient points, which in 
times of peace are practically abandoned except for 
local watchmen whose business it is to look after the 
Several of these stations have been 


stored apparatu 


equipped since the war with Spain with all the neces- 
sary implements for immediate and practical work 

The third division of the signal system is in some 
respects the most important. The field or flying tele- 
graph lines must be erected in the very field of oper 
ations and often in the face of the enemy’s fire. The 
signal men who operate these must be the bravest and 
most efficient The extreme outposts of the Army 
must be connected with headquarters by some system 
of signaling. The Signal Corps division in charge of 
this must devise some means of establishing such 
communication in an emergency either by laying wires, 
erecting temporary wireless telegraph stations, or by 
signaling with flags or other flying objects. In order 
to accomplish this quickly in the face of the approach- 
ing enemy wires must sometimes be laid on the ground 
or stretched across marshes and creeks and small 
rivers 

In all field operations the apparatus employed 
must be of great mechanical strength and accuracy 
and comparatively simple and light in weight The 
field telephone has been found to be of the utmost 
value in this branch of the service, for messages can 
be communicated quicker by means of it than by tele- 
graph, while the telephone will often work over hastily 
constructed wires where telegraphic messages would 
fail 

The modern flying telegraph and telephone wires 
can be constructed under ordinary conditions at the 
rate of one to three miles an hour. The truck u_cd 
for the purpose has a field searchlight which throws 
a strong path of light behind or ahead to enable the 
workmen to see their way on the darkest nights. All 


complete this truck weighs but 5,300 pounds, and car- 
ries sufficient fuel and water for two hours of steady 
work A team of strong horses can drag it over an 
ordinary country; but in the event of the enemy ap- 
proaching close to the lines, four horses would be 
assigned to the task to avoid any delay in crossing 
rough fields and marshes Besides carrying oil for 
fuel and water for boiler purposes, the truck has a 
complete equipment of telephone and telegraph instru- 
ments, and a cable reel 

The flying field telegraph and telephone train con 
sists of three sections, and the field searchlight trucks. 
Each section carries all the material and apparatus 
necessary to construct from fifteen to seventeen miles 
of line. There is the wire wagon, the lance truck, and 
the searchlight and generator truck. The second truck 
is loaded with four or five hundred lances of well-sea 
soned cypress or spruce, each a trifle over fourteen 
feet in length, crowbars, tools, rubber insulators, and 
Similar articles A preliminary surveying party pre 
cedes the lance truck, and pins are stuck in the ground 
by the surveyors to mark the places for the lances. A 
working party with crowbars follow next, and they 
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make a hole two or three feet deep in the soil at 
each pin mark. The lance truck comes immediately 
in their wake, placing the poles near the holes made 
with the crowbars, and attaching the insulators on 
the upper ends, 

The wire wagon with its load of wire appears on the 
field at this juncture, and the workmen slip the wire 
into the slot insulators and raise the poles to an up- 
right position. The battery wagon then follows 
equipped with a number of cells to operate the lines, and 
with a supply of the various types of field telephone 
and telegraph apparatus. If the line is to be a 
permanent one more care is exercised in making the 
work of a substantial nature, and sometimes a second 
working division follows to improve and amplify the 
work of the first flying division. Operating stations 
are established at certain points, and skilled operators 
are in constant communication with the first end of 
the newly-laid line, which may in a short time be at- 
tacked and destroyed by the approaching enemy. Con- 
sequently as fast as the line is laid communication is 
established and the head division knows exactly what 
it taking place at the other end and all along the line. 
The constructing of such a flying line is one of the 
most interesting and dangerous classes of work that 
mechanics and electricians can undertake in war time. 
The enemy is equally alert to the value of such estab- 
lished communication, and scouting parties are sent 
out ahead to destroy the lines. Often the telegraph 
operators and electricians must be prepared to defend 
themselves and their work. Consequently the army 
electrician and operator is a fighter as well as a 
mechanical expert He must enlist as a soldier and 
become proficient in the use of small arms and military 
drills and tactics. Where the conditions are peculiarly 
dangerous, a squad of soldiers follows in the rear of 
the Signal Corps men to protect them from an attack 
by the advancing enemy, and the electricians often 
work away at their appointed task while skirmishing 
battles are going on all around them. They only drop 
their tools to take a hand in the conflict when matters 
get a trifle too warm for the soldiers, and their pro- 
tecting escort appears to be retreating before an over- 
whelming number of the enemy 

During our campaign in the Philippine Islands the 
field telegraph and telephone workmen performed ex- 
cellent work along the line described, and as fast as 
the Army invaded new territory, following after the 
fleeing enemy, the electricians strung their wires over 
the ground or attached them to trees or insulated 
lances. They had difficult problems to solve in many 
parts of the country, for the land alternated between 
low marshy meadows, thick tropical jungles and rough 
mountainous country But through all kinds of 
scenery and climate the Signal Corps men persistently 
pushed their way, keeping the rear of the advancing 
army in touch with headquarters. With the exception 
of only a few picked bodies of men who went in 
search of Aguinaldo, the advancing columns never 
once got far out of touch with the main division, so 
efficient were the flying telegraph corps of men in es- 
tablishing lines of communication G. E. W. 
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TO OUR SUBSCRIBERS 

This is the last issue of the year—the fifty-seventh 
of the Screntiric AMmerIcAN's life. Since the sub- 
scription of many a subscriber expires with the pres- 
ent number, it will not be amiss to call attention to 
the fact that the sending of the paper will be discon- 
tinued if the subscription be not renewed. In order 
to avoid any interruption in the receipt of the paper, 
subscriptions should be renewed before the publication 
of the next issue. To those who are not familiar with 
the SuprLeEMENT a word may not be out of place. 
The SuprpLeMENT contains articles too long for inser- 
tion in the Screntiric AMERICAN, as well as transla- 
tions from foreign periodicals, the information con- 
tained in which would otherwise be inaccessible. By 
taking the Scientiric AMERICAN and SuprpLeMentT the 
subscriber receives the benefit of a reduction in the 
subscription price. 
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EUROPEAN SALE OF PUPIN’S TELEPHONE PATENTS. 

It is said that Prof. Michael Pupin has sold the 
European patent rights of his invention for the trans- 
mission of telephone messages over long cables to 
the firm of Siemens & Halske of Berlin. Whether 
any reliance is to be placed upon the report that he 
received a half million dollars from the firm for the 
exclusive European rights cannot be ascertained. No 
doubt the patents were bought for a large sum 
Pupin’s system has been exhaustively described in 
the columns of the Screntivic American, The report 
made to the firm by its engineer states: 

“The experimental tests demonstrate that the inser 
tion of inductance coils into long distance telephonic 
conductors, in accordance with Pupin’s invention, en 
ables us to obtain in practice the enormous effects 
required, and that long distance telephony actually 
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en.ers into a new area of development. The problem 
of transatlantic telephony has become through this 
invention a possibility, even if the cost of a suitable 
submarine cable might still be too high and the tech- 
nical difficulties accompanying the manufacture and 
laying of a submarine cable with coils in great sub- 
marine depths might be considered as exceptionally 
serious, 

“The manufacture and laying of Pupin’s cables in 
the less considerable depths of the Mediterranean, 
the North Sea and the Baltic offer no difficulty 
whatever, so that there is nothing in the way of estab- 
lishing direct telephonic communication between Ber- 
lin-London, Berlin-Copenhagen-Stockholm, ete.” 

eee ees 
SCIENCE NOTES, 

Some two years ago, while tending the roots of the 
vines in a vineyard at Attenburg, Lower Austria, a 
gardener unearthed the lower jaws and upper molars 
of a gigantic animal, presumably a rhinoceros, which 
were taken to the high school at Vienna for further in 
vestigation. Prof. Toula closely examined the relics, 
and recognized from the structure of the teeth that the 
remains were not those of the ordinary wooly rhinoce- 
ros. He immediately repaired to the vineyard, where 
he continued excavations at the point where the skull 
was disinterred, and discovered practically the whole 
of the skeleton of this interesting animal, which has 
now been mounted. Although a portion of the skull 
is missing, there is sufficient to show that the beast 
was of the two-horned species found in Sumatra. The 
breccia where the skeleton was found is of the Pleisto 
cene age. It also contained the remains of a goat 


Prof. A. L. Rotch, of the Blue Hill Meteorological 
Observatory, intends to explore the upper regions of 
the air above the equator by means of kites and bal 
loons sent up from ocean steamers. In this manner 
Prof. Rotch hopes to study the overlying and anti 
trade winds and to make a map of their course. It is 
only on the peak of Teneriffe that the anti-trade winds 
can be observed the whole year. Their mean lower 
limit is at the height of 9,000 feet, and their height is 
greater in summer than in winter. In October this 
altitude sinks to 6,000 feet. We know that the anti- 
trade exists over the trades, at least in the North 
Atlantic and at the Sandwich Islands, but no one has 
found this upper current in Central America or in 
Ecuador, while the smoke of the highest volcanoes 
around Quito constantly indicates a strong wind from 
the east It remains to be seen whether kites or bal- 
loons sent up from ocean-going steamers wii! add 
something to our very limited knowledge of the anti- 
trades 


At the recent annual congress of the Swiss Society 
of Natura! Sciences, held at Berne, a new and interest- 
ing theory as to the origin of the appearance of the 
higher atmosphere, which is popularly styled as the 
“blue sky,” was advanced by M. Spring, a well-known 
scientist of Liege Hitherto the azure tint has been 
supposed to be due to the refraction of light upon 
minute corpuscles disseminated in the air. M. Spring, 
however, has conceived a new explanation of the phe 
nomenon. He has -carried out a number of experi- 
ments with luminous rays under almost all conceiv- 
able conditions, injecting them into agitated solutions, 
and into a glass tube, containing pseudo solutions 
such as chloride of aluminium of absolute limpidity; 
but although he could obtain red, yellow, violet, etc., 
under no circumstances could he obtain blue, until 
by the use of electricity he secured a perfectly pure 
atmosphere in which blue was clearly discernible. M 
Spring therefore concludes that the blue of the sky 
is purely electrical in origin, and is an essential qual- 
ity of the air 


Mr. Oscar Neumann, the well-known explorer, has 
delivered a lecture before the Royal Geographical Soci- 
ety of Great Britain dealing with his journey from the 
Somali coast to the Soudan through southern Abyssinia 
He was accompanied on the expedition by Baron Von 
trlanger and Dr. Ellenbeck. The journey was of great 
scientific value. The party discovered several fossils 
of Upper Jurassic strata (north of the Wabi), and still 
more that of cretaceous strata in the Gillet Mountains 
They found that the belt of country from Abulkasim 
and Abu Nas to the Blue Nile, and the headstreams of 
the Sobat, consists for the most part of tertiary vol 
canic rocks, the date of the formation of the rift valley 
—formerly occupied in its northern parts by a great 
lake basin, as is shown by mollusks found on the Suh 
suk River—belonging also probably to the tertiary pe- 
riod. Between Zeila and Addis Abbeba Dr. Ellenbeck 
made a collection of some 2,500 botanic specimens, and 
after separating from the rest of the party Mr. Neu 
mann obtained some 200 plants. The zoological collec 
tions are the largest that have ever come to Europe 
from Africa at one time. Mr. Neumann's collection in 
cludes 1,000 specimens of mammals, 1,300 of birds, 
20,000 of insects, 2,000 mollusca, besides reptiles, fishes, 
etc. Twelve new mammals and ten birds were dis- 
covered. 


ee 








460 


Care of Automobile Tires, 
Some automobilists complain of continual ill luck 
with tire while their friend ising the same make 
will have practically no trouble rhe apparent discrep 


ancy is not due to any difference in the quality of the 


tires. but to the amount of care which they receive 


The average motor car mechanic will too 


often attend to 
every part of the 


vehicle but the 


tires rhese he 
will neglect to 
keep thoroughly 


inflated, and per 
fectly clean, 80 
that 


between the tir 


mud gets in 
and 
This 


rusts the rim and 


and the rim 





dries there 


crowds the tire 


while if not kept 
inflated the tire 
becomes rim worn 


and the rim is in 
jured by striking 


stones and other 
obstructions An 
official of one of 
ihe tire manufac 
turing companies 
is responsible for 
the statement that 
if several well 
known automobil 


ists should pur 
chase tires of the 
same make (for 
vehicle 


foretell 


identical 
he could 


almost exactly how long each set would last, on ae 


knowledge of the care which the respec 
receive N Y 
“<-> 


count of his 


ive cars would rimes 


A GERMAN AMBULANCE TRAIN 
Although it is impossible altogether to prevent rail 
way accidents, it seems at least that something can be 
done to relieve the sufferings of those who have been 


injured Both in America and in Germany, ambulance 


trains are now in use, which are kept ever ready to be 


sent out for the purpose of affording speedy relief to 
the maimed 
The ambulance train of which we present illustra 


tions may well be considered a typical example of 
what has been done abroad The train, so far as its 
narrow limits permit, is as admirably equipped as any 
modern hospital; its operating-room is fitted up with 


an operating table, with all the necessary appliances of 


antiseptic surgery. The ward of this hospital on wheels 


has eight removable bed which can be used as litter 
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tanks are filled, and the railroad surgeons—who live 


in the vicinity of the stations—are called by tele- 
phone 
limited trains must give way to the 


sidetracked in order that the am- 


Even the fast 


surgeons, and are 


bulance may speed to the scene of the accident. 


The admirable system which has been devised ren 
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success in Denmark, so much so, that twenty ferry 
steamers are now in operation The vessels are about 


300 feet long—approximately the same size as the new 


under construction for the Dover 
design to the 


turbine steamers now 


Calais route—and are very similar in 


ordinary screw steamer except so far as concerns the 


internal arrangements, where provision is made for 


the accommoda 
tion of a complete 








A GERMAN AMBULANCE TRAIN. 


ders it possible for the surgeons to reach the injured 
within half an hour after they have been informed of 
the accident 

2+ Ore 


An interesting project for the purpose of facilitat 


ing and developing communication between England 


and the Continent of Europe is in contemplation. The 


scheme is to substitute a service of ferries, such as 


are used in Denmark, in lieu of the present steamboat 


service between Dover and Calais. The distance from 


the former to the latter port is 21 miles; and although 


the sea is at times very rough, owing to the meeting 


of the waters of the North Sea and the English Chan 
Danish waters whe! 
Malmo 


commission, 


nel, it is not more so than the 


the ferries ply, notably between and Copen 


hagen, a distance of 16 miles A com 


posed of English and French engineers, has been in 


vestigating the Danish systems and their ferries, and 


it is stated that one of the Danish boats is to be loane’l 


for the purpose of experiment between Dover and 


train of railroad 


cars There are 


two new boats in 


course of con- 
struction for the 
ferry 


Danish 
service, which are 
to have a speed 
of 18 knots per 
hour, so that they 
compare very fa- 
this 


with the 


vorably on 
point 
orthodox steam- 


ships. If the ex- 





periment with 
the Danish ferry 
steamers proves 
successful be- 
tween Dover and 
Calais, the ferry 
= . steamers for this 
route will in all 
prot ability be 


equipped with 
steam turbines. 
So much is said 
nowadays on both 
sides of the At- 
lantic about the 


decadence of British shipping, that the recent re- 





turns for 1901 issued by the British Board of Trade 
are interesting reading According to this gov- 
ernment return, British shipping trade with this 
country last year aggregated 14,426,108 tons, of which 


479,464 
foreign trade of the United 
of 49,680,318, of 


12,626,874 tons were British bottoms and only 


tons American 


States was represented by a tonnage 


which 54.4 per cent was British and only 16.1 per cent 
United States British shipping on the register was 
9,608,420 tons, while the tonnage of this country rez- 
istered for over-sea trade was 889,129, but there was, 


1,635,089 tons employed upon the rivers, 


British 


tonnage only be 


in addition 


lakes and coasts. The advantage was still 


greater if steam considered, 7,617,793 


2,920,953 


United 
while the 


tons for the 
added 


States 


tons for Great Britain, against 
United 
773.017 tons to the register 
added only 483.489 tons rhe 


past four year 


Kingdom 
United 
American increase, how 
Further 


States Moreover, the 


ever, has doubled during the 
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INTERIOR OF HOSPITAL CAR 


if need be. Reclining-chairs complete the furniture of 


the ward 
Every German railroad line has a certain number of 


these ambulance trains, the road being divided into 


sections and a train assigned to each. Trains are al 
sidetracked at a station 


As soon as news of an accident 


ways ready to be sent out 


is received, the water 











Calais, to determine if a similar scheme is feasible at 
this point. The object of such a system would be to 
landing 
with 


run the trains on and off the ferries at the 


stage onto the railroad tracks, thus dispensing 


the necessity of embarking and disembarking, by which 
trouble would be 


economy in time and 


This system of ferrying has 


means great 


effected proved a great 














OPERATING TABLE. 


Britain built 207,452 tons for foreigners; 


the United States built only 14,567 tons 


more, Great 
~+orse 

side of the 

wil! be 


The American 
Saulte Ste 


much larger in every particular than the plant on the 


new power plant on the 


Marie is rapidly progressing It 


Canadian side 
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MACHINE FOR REMOVING AND DISPOSING OF SNOW. 

While the problem of expeditiously removing snow 
from our city streets without seriously interfering 
with traffic is apparent to all, we venture to state 
that few people realize the seriousness of another 
problem which confronts the Street-cleaning Depart 
ment, namely, the disposal of snow thus accumulated. 
A fall of but a few inches 
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ple method of demonstrating the phenomenon of cur- 
rent rotation round a magnetic pele. The apparatus 
is constructed from easily procurable materials, and 
has the advantage of comprising within itself the 
voltaic combination for producing the necessary 
electric current. A plate of carbon from an old dry 
battery, and a permanent bar magnet of quarter-inch 
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lower end and soldered fast. To insure the perfect 
flow of the wax about the bases of carbon and magnet 
the operation of pouring should be done with the tum- 
bler standing in a bath of hot water. A strip of 
sheet zinc one-fourth of an inch wide, shaped like an 
inverted U, with its two parallel legs about eleven- 
sixteenths of an inch apart has soldered in the middle 

of its bend a stiff sewing 





amounts to an astonishing 
figure when 
the street area of a large 


multiplied by 


city, and the snow gathered 
must often be carted im- 
mense distances before a 
dumping ground of sufficient 
capacity can be reached. 

An improved method of 
surmounting these difficul- 
ties is afforded by the ma- 
chine illustrated herewith, 
which is designed to scrape 
up the snow from the pave 
ment and at the same time ‘ 
reduce it to water which 
flows off into the sewers. 
To this end the 
furnace or 


machine 
comprises a 
heater of peculiar shape 
mounted to swing between 
the side rails of the frame. 
The forward portion of this 
heater is inclined downward 
and terminates in a shoe or 
scraper adapted to scrape up 
the snow as the shoe is 
drawn along. The shoe may 
be raised, when desired to 
prevent it from engaging 
with the ground, by means 
of a lever adjacent to the 
driver’s seat and having 
suitable connection with the 





forward end of the furnace 


acuedl 
anv 
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needle, its point extending 
downward about three- 
fourths of an inch and 
turning freely in a small 
indentation made in the 
end of the magnet before 
tempering. To insure good 
electrical contact here the 
needle sets in a small mer- 
cury cup formed with a 
short piece of rubber tub- 
ing on the magnet’s upper 


end, care being taken to 
have the latter and the 
pivot point bright and 
clean. Bichromate battery 


fluid is now poured into the 
tumbler until its surface 
reaches a little more than 
midway between the mag- 
net’s two poles, immersing 
the ends of the zinc to a 
depth of about an inch, the 
fluid being prevented from 
touching the magnet by a 
covering of snugly fitting 
rubber tubing extending 
well down into the wax. 
It is evident that the ar- 
rangement forms a gaivanic 
cell with a part of its 
closed circuit (the zinc) 
freely movable. As the 
poised strip With its cur- 
rent is well within the 








The smokestacks shown ; 
communicate with the for 
ward end of the furnace, 
and a forced draft is provided by means of blowers 
having pipes leading to the ashpit. The snow scraped 
up onto the shoe is carried along the inclined sur 
face of the furnace by an endless conveyer, and com 
ing thus in contact with the heated surface is im 
mediately melted The endless conveyers and blow 
ers are operated by chain and sprocket connections 
with the rear wheels of the machine. Above the con 
veyer is a coal bin from which a chute leads rear 
ward and is inclined downward, so that the coal may 
pass to the rear platform when the fireman opens 
the gate at the end of the shoe Mr. Jacob Mandrey, 
of Wakefield, N. Y., is the inventor of this machine 
—> <6 > a 
ELECTRO-MAGNETIC ROTATIONS 
BY HOWARD BB. DAILEY 

There is nothing that so adds to the fascination otf 
the study of physical science as an easily tried experi 
ment Those presented here, illustrating some of 
the rotational features of electro-magnetism, besides 
being of great historic interest, are of special value 
as aids in elementary study in that department of 
electro-dynamics dealing with the singuiar natural 
tendency of electric currents to move across the lines 
of force of a magnetic field In 1821 in a series of 
brilliant experiments in which the illustrious Fara- 
day showed the rotation 
of a current-bearing con 
ductor round a magnetic 
pole, with its antithesis, 
the movement of a magnet 
round an electrical cur- 
rent, occurred the first 
utilization of this curious 
physical principle for the 
accomplishment of rotary 
mechanical motion; and 
in the beautifully in- 
genious forms of illustra- 
tive apparatus employed 
by him are to be recog- 
nized the earliest true ex 
amples of electric motors 
know n—the 
prototypes of that mos 
Valuable and 
able of mechanical appli- 


embryonik 
indispens 


ances, the perfected mod 
ern motor, whose presen 
universal adaptation to the 
countless uses of the me 
chanic arts testifies to the 
immense importance of 
this great contribution to 
electrical science. The 


F.g. 1.—SIMPLE ELECTRO- 
first figure shows a sim- 


MAGNETIC ROTATOR. 





MACHINE FOR MELTING AND REMOVING SNOW. 


round steel eight inches high are wired into electrical 
communication at their lower ends, and placed with- 
in a tall glass tumbler, the magnet upright in the 
center, and the carbon against the side of the glass, 
both being fixed in paraffine 
and poured into a depth sufficient to entirely cover 


position with melted 





-A- 
ROTATION OF CURRENT-BEARING CONDUCT- 
ORS AROUND A MAGNETIC POLE, 





Fig 4. 


all the metallic connection. To give the magnet a 
firm anchorage in the wax, a piece of sheet metal 
about the size of an old-fashioned penny is drilled 
forced onto the magnet’s 


through its middle and 








Fig. 2.—REVERSIBLE ROTATOR, 





influence of the magnet’s 
upper pole, it sets up a 
vigorous rotation about it 
depending upon which pole Is 
uppermost By using a larger containing vessel and 
two magnets with opposite 


in a direction 
poles above the fluid, 
both right and left handed rotations can be shown 
at once. After some hours running the ends of the 
zine will have been eaten off by the acid: if, then, 
the instrument be desired for further use, new ends 
having some length so that they can be pushed down 
as they waste away may be bound on with small rub 
ber bands 

To one having knowledge of the general signifi 
cance of the term “Lines of Force,” and of the 
methods of demonstrating their existence and action, 
the rationale of this class of phenomena is not diffi 
cult, In the diagram, A (Fig. 4), we may regard 
m and w as indicating respectively transverse sec 
tions of a bar magnet near one of its poles, and of a 
conducting wire with axis parallel with that of the 
magnet, the radial-arrow-directed lines representing 
the normal symmetrical arrangement of the lines of 
force in the magnetic fleld, when uninfluenced by the 
existence of any current in w If, however, we start 
a flow of electricity through w, the conductor becomes 
the center of a system of lines of its own, which, 
however, unlike those of the magnet, arrange them 
selves in concentric circles surrounding the conductor 
whole 
length, these having 
either a right or left 
handed directional sense, 


throughout its 


according as the current 
passes up or down in the 
wire. They are shown 
right-handed in B which 
represents in a general 
way the distorted condi 
tion of the fleld which 
their 
In obedience to Faraday’s 


presence § induces, 
well-known laws of elec- 
tro-dynamic 
which lines running in 
like directions mutually 
repel, while those having 


action by 


contrary directional paths 
attract, and where near 
enough together tend to 
merge into one another, 
we find the magnet’s lines 
at the left of w 


away and 


bending 
avoiding the 
wire, because of the sim- 
ilar direction of its own 
circvlar lines on that side, 


Fig. 3.—ELECTRIC ROTATOR WITH %* Shown by the arrow 
FLOATING MAGNET. 


points. At the _ right, 

















pr i rl at on 
} a ‘ { } ‘ ) } y ‘ of lines 
lyvit ir ether nee magnet lisplaced 
ne ure ndowe \ ol ot elastic tendency to 
restore hem ‘ ial po or those at 
the ft nu t tend to i nd tho it the right to 
pull the onductor roi a n he direction of a On 
rever the magnet pn otation to the left o¢ 
ur e reaso ea inderstood when we re 
member that ‘ ff force emerging from one pole 
of a straight magnet, after a curved passage through 
surroul ns pact ‘ nte the magnet at its opposite 
end het f A yuld ndicate m with poles re 
versed, the irro heads on its lines hould all point 
inward n i ondition exactly the opposite of 
that illu ited eing now driven to the left Or 
again, left-hande ylation ¢ es on simply reversing 
the current it (which would be indicated by re 


versed arrow-heads on the circles), thus again revers 


ing the ections relation vetween the two systems 
of lines ro Dr. Silvanus P. Thompson we are in 
debted f ome striklag experimental verifications of 


phenomena, his 
the 


the established theories of these 


beautiful grapl lemonstrations obtained by iron 


filir method of electro-dynamic observation being of 
great al 1a alue, * 

A nea otator onvenient for permanent laboratory 
or lecture table ise i hown in Fig 4 In this 
instrumen a round magnet of three-eighths-inch 


steel, eight inches high, carrying at its middle a 


metallic mercury cup, supports a revolving rect 


angularly shaped brass wire frame which turns on a 


mercury-surrounded needle point as in the preceding 
experiment, the needle bei steadied at its upper end 
in a bearit in the extremity of a horizontal arm at 
the top of a suital supporting standard The open 
lower end of the frame terminates in two fine points 
that just graze the surface of the mercury in the lower 
cup To prevent the mercury from touching the cup 
or that part of the magnet ithin it, the atter are 
covered thich wit! hella ir paraffine By a wire 
passing throug! i i \ unite bushing in the 
side of the up, the nercury electrically connected 
with one of the nadir t} ! ( the other 
post being wired re h 1 the magnet 
By changing in the px he wires from the ingle 
cell of dry battery whicl run the apparat the 
effect of current reversals can be convenie tudied 
The rotation of a magnetic pole ound an electric 
current is eas exhibited with th mp irrar 
ment illustrated in Fig } \ pair of ar ght car 
bons nine inche ong fixed in paraffine within an ordi 
nary tumbler at joined at their top vith a copper 
wire from which har by a hooked conducting rod 
a short piece of ro | Leclanché battery inc, three 
eighths of an inch in diameté \ four-inch length 
of fine knitting needle tror magnetized has upon 
it a little nearer one end thar he other a cylindrical 
cork float half an incl n diameter, i length made 
as short a consistent with an ability to support the 
needle with its upp nd about seven-eighths of an 
inch above the bichromaté olution which fills the 
glass rhe in which should not be over an inch in 
length hould be brought as near as possible to the 
surface of the liquid without touching the lower end 
of the cork when the latter and the inc hanger are 
in contact, the important object being to get as much 
vertical distance as possible between the lower ends 


of inc and magnet rhe inc hanger down to 
where it joins the im ind the needle with its float 
are protected from chemical action by being dipped 
for an instant in melted beeswax When placed in 
the tumbler near he central wire the magnet is 
attracted to it and swims round it continuously in a 


direction determined by the polarity of the magnet’s 


upper end [Two needles oppositely magnetized can 


thus be used to show right and left-hand 


rotations 





As the cork must roll against the wire in its orbital 
movement t hould be made as smooth and truly 
eylindrical as possibl 
>+e-e —— 
The Setentific American tn a Kipling Story. 
Ther is nothing © inspiring to an American 


abroad, particularly if he be living in some neglected 


corner of the earth, as the sight of a fellow country 


man, or even some American-made article bringing 
with it vivid recollections of the dear old country and 
the former happy days. Such a scene is cleverly pre 
sented by Rudyard Kipling in “The Captive which 
appeared in a recent number of Collier's Weekly 
In this story we are gratified to find that the object 
which brings cheer to the heart of a lonely and un 
fortunate American is a copy of the Screntiric Amert- 
CAN The character represented is an inventor who, 
In order to exhibit and test his new patent automatic 
fleld gun, has taken part in the Boer war. Unluckily 


being on the losing side, he is taken captive by the 


* For an Iinterestin review of Dr 
numerous photoyrant 
lines of toree, showlr t 
the reader is referred to Screntriri 


lrhompson'’s 


experiments with 
autographs” of the 
* great variety of conditions, 
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trations of iron filings 


r behavior nder 


Scientific American 


found by a visitor in the 


Ameri 


one of 
the 
hearing the 


British, and is 


prison camps Uncommunicative at first, 





can immediately breaks his reserve upon 


rattle of a newspaper wrapper. His excitement 
observes the New York 
“Yes! The 


Can | keep it? I 


ZrTows 


when he postmark and sees 


that it is the Scientivic American. Oh 


it’s good! thank you, I thank 
the fact of the 
AMERICAN brings cheer to 


the 


you 


Fiction though this be, matter is 


that 


can 


the Scienviri Ameri 


hearts in every 
the 


vances in practical science for which 


globe, keeping our 


the ad 


quarter of 


countrymen, world over, in touch with 


America is justly 
famous 
a oe 


Foot and Mouth Disease. 
BY HI ADAM®s 
The disease which has broken out in Massachusetts, 
especially in the vicinity of Boston, known as the 


foot and mouth disease 


Thirty 


Massachusetts 


(Epizootic Aphtha), is not 
caused 
York 


was 


new to this country years ago it 


New 
Canada It 


con 


siderable havoc in and 
finally 
$3,000, 


had 


Connecticut, as well as in 


suppressed and exterminated, at a cost of and 


until a few weeks ago not a single case been 


reported in the United States since 
The 


case 


germs which this 


first 


spread the disease in last 


found in Brighton Stock Yards, Brighton 


Mass., a few weeks since—may have been brought 


districts of France 


the 


over from Scotland fens, or some 


or from some foreign country where disease is 


who had visited 
the 
around 


herd 


prevalent, on some traveler's clothes 


one of these places and inspected live stock 


or on the articles im 
with 


herd 


straw or hay 
The 

Dedham, 
the 


packed 


ported second found the 


Mass 
from a 


from them 


disease was in and the here 


had contracted disease cow bought at an 


auction in Concord. The cow proved to be lame, and 
so it was sent back, but too late to prevent the intro 
duction of the disease and its spreading to the herd 


From these places ‘the disease spread rapidly to other 


places, and there is danger of its still 


spreading 
further 


The disease is propagated by germs and is highly 


contagious Persons can carry the germs on their 
clothing or shoes, dogs can transport them, and they 
can be taken into the systems of a healthy herd 
which passes over the same road that a sick animal 
passed over a few hours previous. Cattle are not the 


only animals subject to it, for it is contracted by 


sheep, swine, horses, poultry, and sometimes by man 


In the latter it comes from drinking the milk or eat 


ing the flesh of infected animals, and sometimes 


by coming in contact with the sores; for 


instance 


the hands coming in contact with the sores on the 
teats, while milking The disease has the nature of 
an eruptive fever, which is easily recognized by the 
symptom consisting of a higher temperature in the 
mouth, bleeding teats, an erect coat, loss of appetite 
and the secretion of “ropy” saliva Little blisters 


half 


other 


about one diameter, form in the 


the 


inch in mouth 
and 
The 
on this 


various parts of body, as on the teats 


and in walking around treads 


the 


animal drivels 


saliva, in which virus obtained foothold 


when the blisters broke, and gets the sores in his 


hoofs. The irritation caused by the sores causes the 
anima! to lie down, so that he gets the sores on vari 
ous other parts of his body In two or three 


days the blisters grow ripe, break, and discharge their 


contents If a number of these occur in one place 


it makes a raw spot and is very irritating. The disease 


course in ten or fifteen days, and the animal 


the 
fatal 


runs its 


gets well in majority of cases, although it some 


times 
As the 


persons 


proves 
only on solid 
infected 

Fifty 


exterminate 


germs are carried matter, no 


allowed 
liable to 


are near places; and it 


thousand dollars 
the 


have in charge 


caught are arrest 


has been appropriated to disease 


and with such competent men as we 
weeks. Iso 
killed, 
will be quarantined and 


the 


it will probably be stamped out in a few 


lated herds will probably be bought and while 


irfected 
stopped At 


communities with it 


traffic present Portland is only ex 


porting place in New England doing business, for 
Maine and Connecticut are the only States in New 
England free from the disease 


> +o >-—> 
With the breaking of a bottle of champagne over the 


shore end, the landing of the Pacific cable was cele 
brated on December 14. The landing and splicing of 
the cable which is to connect the mainland with 
Honolulu was effected without accident, and was wit- 
nessed by about 40,000 persons. The work of hauling 
in the cable was done so expeditiously that the offi 
cials arrived on the beach only two minutes before 


When 
afternoon, 


the cable 
the 
the 
station At 


the splicing late in 


hitched to 


was completed 
and 
the cable 


horses were the end 


cable hauled through a conduit to 
the time put out to 
five miles, and anchored the cable with balloon buoys; 
the 


taken 


was 


Same a steamer sea 
and 
was 


then taken cable steamer 
The splicing to 


the night 


end was up by a 


the main 


aboard 
during 


body 
completed 
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Correspondence, 








How to Waterproof Boots at Home, 

To the Editor of the Scientiric AMERICAN: 
For the benefit of the readers of your valuable 
paper who are like myself obliged to do outdoor work 


during all seasons of the year, and particularly during 


the winter, when footwear, absolutely waterproof, is 


of the greatest importance to ward off colds, ete., I 
have for the last five years used successfully a dress- 
ing for leather boots and shoes, composed of oil and 
India rubber, keeping out moisture and uninjurious 
to the leather applied, leaving same soft and 
pliable To prepare same, heat in an iron vessel 





either fish oil, castor oil, or even tallow to about 250 
deg. F., then add, cut into small pieces, vulcanized or 
raw India rubber, about 1-5 of the weight of the oil, 
gradually stirring the same with a wooden spatula 
until the rubber is completely dissolved in the oil; 
lastly, add to give it color a small amount of printer's 
ink Pour into a suitable vessel and let cool. One 


or two applications of this are sufficient to thorough- 


ly waterproof a pair of boots or shoes for a season, 


Boots or shoes thus dressed will take common shoe 


blacking with the greatest facility 

Cuartes F. MILLER 
November 5 
—_ + o> 


Kansas City, Mo., 1902 


The 
Editor of 


Keosauqua, Towa, Water Power, 


To the the Sk AMERICAN 
In the 


now 


ENTIFL 


revival of the use of water power, which is 


used almost exclusively where it can be pro 


cured for the manufacture of electricity for commer 


cial purposes, all available water power should be 
located There is an undeveloped water power of no 
mean importance at Keosauqua, Van Buren Coun 
ty Iowa, forty-five miles above Keokuk at the 
great bend in the Des Moines River, which at that 
point is seven hundred feet wide, and in the lowest 
stage of water at the rapids is five hundred feet 
wide, with an average depth of sixteen inches 
and at the time of extreme high water the river 
rises only eighteen feet above low-water mark 
It is twelve miles around the bend, and the natural 
fall is thirty feet The water power can be developed 
by building a ten-foot dam across the river at the be 


ginning of the bend, and cutting a canal across the 


bend for a distance of a little less than two miles, the 


cutting of which would be sixty-five feet, and 


de pest 


the average cutting would be thirty-five feet for the 


entire distance, which would give a fall of forty feet 
This water power has been surveyed by competent 
engineers, and would have been developed before this, 


but for local causes, which are now entirely removed 
The natural conditions are favorable for the use of 
water power, and there is plenty of stone of a su 


perior quality 


There is no question but what the entire power can 
be utilized as soon as developed, as there are a num 
ber of manufacturing concerns who are now using 
steam Besides, the people of lowa are just beginning 


to build interurban electric railway and can 


ines 
transmission 
W. A 


1902 


use this power by 
DucK WORTH. 
October 18 


Keosauqua, lowa 


—> + 0 . 
The Use of E;} 


Editor of 


glasses in Schoolr« 





To the the ScienTiIric AMERICAN 


If one is familiar with the work of school children 


stenographers, bookkeepers and copyists, he cannot 


fail to notice that a large proportion of these are 


wearing glasses before their time Excessive use of 


eyes in ill-lighted rdoms or in artificial light, is partly 


responsibie for this, but another cause seems to be 


generally overlooked, namely, the horizontal position 
of the books aud papers they use. In such position 
nothing is in focus, and there is a constant strain of 
the eyes, in the oblique view they get of printed or 
written page. 

The remedy is simple and obvious Books and 
papers should be supported in front of the user. Mu 
sicians understand this, and support their music on 
a music rack to the relief of the eyes and shoulders. 
When others adopt this plan, oculists will still have 
enough to tax their best skill and effort, but many 


will defer the use of glasses to mature age 


JosepH DANA BARTLETT. 
Burlington, Vt 
->-+-e-oe —_ 
Marconi Cape Cod Towers, 


On the bluff back of Cape Cod, four 250-foot towers 


have been built for Marconi. The work of construc 
tion has been. going on for about ten months. The 
arrival of Marconi at Cape Cod will doubtless mark 


the beginning of noteworthy experiments. The action 


of the Italian government in sending the “Carlo Al 
berto” to Venezuela places Marconi in a most awkward 


position. He had intended to carry on off-shore experi- 
Now he 


least. 


ments in the ship must abandon work for 


the time being at 
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THOMAS ALVA EDISON. 

With the commercial introduction of a radically new 
type of storage battery, public attention is again drawn 
to the man who has done more than any other in our 
time to apply electricity to the needs of every-day life. 
There is not an electrical instrument, or an electrical 
process now in use, but bears the mark of some great 
change wrought by the most ingenious of Americans. 

Some brief account of Thomas A. Edison, as an in- 
ventor and as a man, may not be without interest to 
the readers of a journal, many of whom are them- 
selves inventors. To those who believe that Edison's 
work is the product of an inspiration given by nature 
to but few, the story of the manner in «which he 
achieves success will seem shockingly unromantic. In 
the genius who works by inspiration Edison has no 
great faith. “Genius is two per cent inspiration and 
ninety-eight per cent perspiration,” is the incisive, epi 
grammatic answer he once gave to a man who thought 
that a genius worked only when the spirit moved him. 
Yet it must not be supposed that Edison is deficient in 
imagination Every great inventor must have some- 
thing of the poet in him; for without a most lively 
fancy, he could never see the possibilities of his own 
creation 

If the limits of this article permitted a discussion 
of Edison's numerous inventions, the characteristic of 
commercial utility would be found common to them 
all. Not being given to scientific rhapsodies, Edison 
does not concern himself with what may be of service 
a century hence; he confines himself rigorously to the 
needs of the present 

Knowing full well that he is probably not the first 
who has set for himself the task in the performance of 
which he is engaged, he reads all that is pertinent to 
his subject in the vast library which forms an im 
portant adjunct of his laboratory Not content with 
the information gathered from his own shelves, his 
literary agent is ordered to send him more If one 
were to examine a certain revolving bookcase in Edi 
son's study at home, one could foretell what electrical 
problem is soon to be solved in the Orange laboratory; 
for in that case are always contained the volumes 
which interest him most at the time. 

After a thorough review of his subject, Edison be 
gins laboratory work—an expert keenty alive to the 
failures of his predecessors, careful to avoid useless 
repetitions of old experiments, It is now that the two 
per cent inspiration gained by exhaustive reading, and 
the ninety-eight per cent perspiration which he is 
ready to expen 


are applied. Experiments are made; 
Model 
Failure upon failure is met with, 


not a few, but hundreds and even thousands 
after model is built 
until further effort seems hopeless. Undismayed, Edi 
son performs more experiments, builds more models 
Failure spurs him on At last an experiment is per 
formed or a mode! made which gives faint encourage 
ment. So far from being elated, he regards the promis 
ing result with great suspicion. The failures have been 





too many; the apparent success after all may be due 
to an accidental combination of circumstances that may 
hever occur again. Only after the partial triumph has 
been confirmed by many trials does complete assurance 
come. 

If ever en Edison invention was a product of infinite 
pains and unflagging pertinacity, it was the electric 
incandescent lamp. He had read all that could be read 
of the labors of others to provide a more efficient light 
He knew of Starr’s work in England and of Draper’s 
in New York with the platinum wire. He had studied 
what Despretz had done with sticks of incandescent 
carbon contained in a glass globe exhausted of air and 
filled with nitrogen He knew all that was worth 
knowing of illumination by means of incandescent 
carbon inclosed in a vacuum. Then he set his wits at 
work to find out why everyone had failed Early in 
the spring of 1877 he began to experiment First he 
thought that a carbon filament might be made out of 
cotton thread, Five hours were spent in carbonizing 
athread. The frail black filament obtained crumbled 
at the touch. Attempt after attempt proved hopeless 
At last a carbonized thread was rescued intact from 
the furnace; and that, as bad luck would have it, broke 
m the mounting. For days no further progress was 
made. He locked himself and his assistants in his 
laboratory, vowing that neither he nor they should 
open its doors until he had produced an operative in- 
Candescent lamp After repeated mishaps and in 


céssant testing a lamp was which 


Then, and 


completed 
burned for days before its light expired. 
hot until then, did he and his laboratory assistants 
rest. Every imaginable substance was now tried in the 
effort to devise a perfect filament—iridium, platinum 
and all the metals, threads rubbed with coal tar, plum- 
bago, South American fibers, monkey-bast fiber, Manila 
hemp, Gouth American bast 


Paper of all kinds, jute. cardboard, bamboo, and a host 


whitewood, palm leaf, 


of other substances After thousands of tissues and 
threads had been tried, it was finally determined that 
Vegetable fibers produced the best filaments. 

He had now to determine what vegetable fiber best 


Scientific American 


suited his purpose. A man was dispatched to China 
and Japan with orders to test the native bamboos. An- 
other explored the Amazon for fibers, suffering untold 
hardships and tasting no meat for a hundred and sixteen 
days. A third was sent around the world, with instruc- 
tions to search Ceylon in particular, from the north to 
the south and from the east to the west. The whole 
globe was scoured. Finally the explorers brought 
back some eighty varieties of bamboo and three 
thousand specimens of vegetable fibers. Of all these, 
only three or four were found available. 

Trial after trial was made to determine what 
shape of bulb should be adopted; what particular 
quality of glass should be used; what was the most 
effective way of exhausting the air, and what was the 
simplest method of sealing the bulb. And even after 
these tasks had been performed, it was necessary to 
devise a means of generating a current of the proper 
character. 

In all this there is no guessing, no trusting to luck. 
Edison knows exactly what he wishes to accomplish, 
and how his end is to be attained. Absolute certainty 
of purpose and of method saves him from frittering 
Chance has 
given perhaps an occasional idea, but it has not light- 
ened his work. A device, whose invention he himsel! 
has attributed to accident, is the phonograph. He had 
taken out a patent on a telegraph repeater, in which a 
chisel-shaped stylus indented a sheet of paper curled 
around a cylinder 


away his time in useless experimentation 


These indented marks were to be 
used in retransmitting the recorded message. “While 
singing into the mouthpiece of a telephone, the vibra- 
tions of the voice sent the fine metal point into my fin- 
ger,” he tells us. “That set me to thinking. If I could 
record the movements of the point and send it over the 
same surface afterward, I saw no reason why the thing 
would not talk. ! tried the experiment first on a strij 
I shouted ‘Hello! hello!’ into the 
mouthpiece, ran the paper back over the steel point, 
hello!’ in return.” Then 
he decided to make a talking-machine. The men in 
In the end he proved 


of telegraph paper 
and heard a faint ‘Hello! 


the laboratory laughed at him. 
that he was right 

When the first operative phonograph was completed, 
Edison packed up his instrument and came to the office 
of the Scientiric AMERICAN Without ceremony he 
placed the machine on the Editor's desk and turned the 
crank. The machine introduced itself. “Good morn- 
ing,” it said. How do you like the 
phonograph?” And thus it happened that the Editors 
of the Screntiric AMERICAN constituted the first public 


audience that ever listened to the phonograph. 


“How do you do? 


The story of the incandescent lamp is repeated in 
Edison's invention of a method of electro-magneti- 
cally concentrating ores. The system has been so fully 
described in these columns that a detailed description 
is hardly necessary. 

About the latter part of 1897 Edison devoted his ex- 
clusive attention to the invention of a new storage 
battery, on which problem he had been engaged for 
some five years. For over a year he worked harder 
tian a day laborer. He was at his laboratory at halt- 
past seven in the morning. His luncheon was sent to 
him. In the evening he left for dinner, but returned 
at eight. At half-past eleven at night his carriage 
called for him; but often the coachman had to wait for 
three or four hours until the inventor came out of his 
laboratory Yet despite all this labor, no apparent 
progress was made for months. 

When vacation time comes, and with it a chance to 
leave his laboratory, Edison plays just as he works, 
with his whole heart and soul. He will hear nothing 
of business. Science is thrown to the winds. Letters 
sent to him from the works are utterly disregarded 
Only a telegram of the most imperative nature will 
command his attention. And so it is with the little 
relaxation which he permits himself during his work 
His hours of rest are few; yet his short sleep is 
sounder and more refreshing than that of many whose 
enterprises are of less pith and moment. 

Of Edison’s personality much might be written. 
When you meet him for the first time, you feel im- 
mediately at your ease—he is so unaffected and cordial. 
Then, if you are a newspaper man, you begin to study 
him out of the tail-of your eye. He is neither tall nor 
short, stout nor thin. His white hair makes him seem 
older than he really is; he is only fifty-six. His face 
is clean shaven—the mouth firm, the chin strong. In 
his dress he is careless to a degree. If you are for- 
tunate enough to have him pilot you through his labor- 
atory, you will find it no easy matter to keep up with 
his quick step. He is nervously active; everything he 
does is done quickly, yet not hastily. He explains 
things tersely and clearly You talk to him: you 
notice that he is somewhat deaf, and you wonder why 
this man of all men, should not resort to some inven- 
tion that will enable him to hear better. But he looks 
upon his deafness not as a misfortune Eminent 
specialists have told him that he can be cured; but he 
has assured them that he prefers not to be treated 
arguing shrewdly that if he could hear the noises 
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which have been so long muffled, he might find it more 
difficult to concentrate his mind on his work. 

Some day a patient Boswell will lovingly intersperse 
in the chronicle of Edison's life-work many a tale of 
his delicate sense of humor. If there is one thing that 
Edison loves, it is a rollicking story. Many a black 
hour in the laboratory has been brightened for his 
assistants by his keen wit and sparkling repartee. Qc- 
sionally the outer werld hears his scientific opinion 
expressed in some playful sarcasm. When asked once 
by a New York State official what was the best method 
of electrocuting murderers, he gave vent to his deep- 
rooted opposition to capital punishment in the banter- 
ing retort, “Hire out your criminals as linemen to the 
New York electric lighting companies.” Then he began 
an exhaustive investigation which finally revealed the 
quickest and most painless method of electrocution, 
Every man in the laboratory who hears a good joke or 
a clever remark feels it his duty to repeat it to the 
“Old Man,” as Edison is affectionately called in the 
shops. 

His laboratory and his plant are not 380 much a place 
of business as a school of scientific invention, of which 
he is the master. Indeed, he has ideas of business 
which a Wall Street man might charitably call eccen- 
tric. Nowadays his business affairs are conducted by 
able men. But in the days when he built his first plant 
at Newark,and when the actual workof keeping accounts 
devolved partly on him, he conducted his financial 
“Il kept only 
pay-roll accounts, no others,” he assures us; “received 
the bills, and generally gave notes in payment, Thé 
first intimation that a note was due was the protest, 
after which I had to hustle around and raise the 
money. This saved the humbuggery of bookkeeping, 
which I never understood 


affairs in a picturesque, nonchalant way. 


The arrangement, besides, 
possessed the advantage of being cheaper, as the pro- 
Notwith- 
standing this extraordinary method of doing business, 
everyone was willing to accept the notes and my credit 


test fees were only one dollar and a half 


was good.” The hours of work were just as erratic. 
“We had no fixed hours, but the men, so far from ob- 
jecting to the irregularity, often begged to return and 
complete certain experiments, upon which they knew 
my heart was especially set.” 

Like all successful men, Edison has his enemies. 
He has been accused of appropriating the work of 
others as his own. There is a rumor abroad that he 
employs a number of brilliant young men, whom he 
pays handsomely to work out his ideas, and that it is 
they who really ought to be credited with the invention 
of many devices that bear his name. That he is depen- 
dent to a certain extent upon the help of assistants is 
undoubtedly true. Nature has given him but a single 
pair of hands and a single head. In his iaboratory 
the help which he receives consists largely in the per- 
formance of tasks teo multifarious for a single man. 
Something more than a bare idea to work with is given 
to each man in the laboratory. He is told exactly how 
the result desired is to be attained. In other words, 
the men in the laboratory are intelligent human tools 
in Edison’s hands. To him alone is due the inven 
tion of the many contrivances with which his name 
will ever be associated. 





————— stilt 
The Current Supplement, 

The current SuprtementT, No. 1408, opens with a 
description of some electric freight locomotives. By 
far the most important article in the number is the 
first of a series of installments by the English corres- 
pondent of the Screntivic AMERICAN on water-tube 
French revolutionists provided the 
world with a decimal system of weights and measures, 
but they were not farsighted enough to provide a 
decimal system of time. The problem of extending 
the decimal system to the measurement of time has 


boilers. The 


been taken up by M. De Sarrauton who has devised 
a most ingenious decimal registering chronograph 
described in the current Surrrementr. Mr. EB. H. Fos- 
ter tells much that is of value on superheated steam, 
The lonic volute has for centuries been an esthetic 
mystery to architects. How it was formed has never 
been quite discovered. F. C. Penrose gives some in- 
formation on the origin and construction of the volute 
Some types of French electrical elevators are de- 
scribed in an article that will be found of interest to 
engineers familiar only with American practice. An 
other electrical article of some importance is Mr. G. 
Paul's study of surface contact systems. “Modern 
Methods of Underground Wire Rope Haulage” forms 
the subject of an entertaining article. 
~2-+-e-e 

It has been unofficially stated that at the approach- 
ing automobile show, to be held next month (Janu- 
ary), the storage battery of Thomas A. Edison will 
be shown in its completed form, and it will be an- 
nounced that the device is ready to be placed on the 
Three machines equinped with 
these batteries have been in daily operation on the 
roads of New Jersey, around the Edison works, for 
some time and one has done a century every day, — 


market commercially 
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SPECTRAL PHOTOGRAPHY. 

nY ue LATE af OF w HOUPKING 
Probably the oldest method of taking a spectral pho 
tograph is to expose the plate for a brief period, in the 


camera, with a skeleton, or person in ghostly apparel, 
some hideous monster, or even a large bunch of flow 
ers a8 a subject, afterward using the same plate again 
in the camera, upon the subject to be taken, with the 
spectral images, and then developing the whole plate, 
at one operation 

Another method of producing spectral photographs 
is to make a very thin positive image on glass, of the 
same size as the plate to be used in producing the 
spectral photograph, then placing the plate in the 
holder, as usual, with the weak positive superposed, 
and making the exposure through the positive, thereby 
giving on the negative plate, along with the person, a 
ghostly image of any prearranged subject. This is a 
very good way of producing a ghost picture; but it is li 
able to detection if the same weak positive is used the 
second time 

Another method of producing such images is to paint 
in outline on the background the figure desired, by 
using a solution of quinine sulphate. The image when 
dry is invisible to the eye, but is capable of producing 
an image on a sensitive plate 

In some recent experiments still another method ot 
producing spectral pictures was discovered This 
method, together with a specimen, is illustrated in the 
accompanying engravings It consists in supporting a 
mirror in front of the photographic. lens, which is 
smaller in diameter than the lens, so as to cause an 
image of an object, at one side of and at right-angles 
to the axis of the lens, to be reflected into the camera 
and produce an image simultaneously with the image 
of a person or object, the same being formed by the 
marginal rays, which pass to the photographic lens 
around the edges of the mirror. The mirror being 
entirely out of focus does not appear on the photo 
graphic plate. By this very simple contrivance com 
bined images of various objects may be made upon 
the same plate 

The amount of light reflected into the camera by; 
the mirror is regulated by the distance of the latter 
from the lens, and the marginal rays which enter the 
lens may be regulated by the diaphragm The ap 
paratus required for this experiment is very 
simple indeed. It consists simply of an apertured 
plate, slipped over the lens, and clamped between 
the lens and the collar. This plate is bent at right 
angles, and the horizontal arm is slotted In the 
slot is placed a screw, having a shoulder which is 
clamped against the plate by a milled nut The 
head of the screw is slotted, and provided with a 
clamping screw, for holding a downwardly. project 
ing wire, to which is attached a small mirror by 
means of beeswax. The wire should be provided 
with a coat of dead black varnish, to prevent it 
showing on the plate. The mirror should be varied 
in size to suit the lens to which it is applied. In 
the present case it consists of a silvered microscope 
slide-cover % inch in diameter, and about 1-200 
of an inch thick Thin glass is used for this pur 
pose to avoid the forming of a double image of the 
specter The simplest way to silver the slide cover 
is to scrape the amalgam from a smal! piece of looking 
glass, leaving a disk the size of the glass to be 
silvered By placing a minute drop of mercury 
on the disk and allowing it to remain a few min 
uies the disk may be slid from the piece of look 
ing glass to the thin cover glass. If the transfer is 
successful it is allowed to remain for a few hours and 
then varnished with shellac varnish If too much 
mercury has been used, the surplus can be taken up 
by means of a thin piece of tinfoil applied to the back 
of the mirror, which is allowed to remain 

By a little practice in the adjustment of the mirror 
and shutter, the proportionate amount of light 
for the specter and for the subject may be regu- 
lated The object representing the specter is 
mounted on black cloth, preferably black velvet, 
80 that no other object than the specter will be 
represented by reflection 

4 screen may be placed between the sitter and 
the specter, so that the delusion may be made 
complete By folding the screen over the specter 
when it is not in use, the litter will be con 
cealed, so that by careful manipulation, the trick 
will not be discovered by the sitter. 

> +o-— - 

To Separate Adhered Postage Stamps Without 
Destroying the Paste.—It is often desired to sepa- 
rate postage stamps that are stuck together with- 
out destroying the paste, so that they can be used 
without another application of paste. This can be 
done by dipping the stamps in water for a few sec- 
onds (not as long as is usually done), shaking off 
the excess of water, and heating with a match as 
much as possible without burning. The heat ex 
pands the water between the stamps and separates 
them. so that they can be easily pulled apart, 
and are ready for use—W. L. § 
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THE NEW ARMORED CRUISERS “TENNESSEE” AND 
“ WASHINGTON.” 

The two new armored cruisers, the 

“Washington,” which are to be built by contract, will 

have a speed of 22 knots, the same as for the “Mary 


oer 


Tennessee” and 


land” and “St. Louis” classes of armored cruisers 
now building, and one knot in excess of the designed 


speed of the earlier armored cruisers, the ‘New York 





Bi 

Fig. 1.—MIRROR FOR PRODUCING SPECTRAL IMAGES. 
and “Brooklyn.” Although they will be slower than 
many foreign modern cruisers, the “Tennessee” and 
‘Washington” excel in battery power and protection 
any armored cruiser built, building, or designed, and 
they are the equal of many of the battleships of the 
world With the high protection and battery, it may 
be asked in what respect these vessels differ from a 
battleship. It may be stated that they bear the same 
relation to the battleships as the cavalry does to the 
infantry in the army With four knots greater speed 
than the vessels of the “Connecticut” class of battle 
ships, they are able to move more quickly from point 








to point, and with their excéss of speed over the battle 
ship, they are able to give battle or run away from the 
enemy's battleship as they please; and with their 
powerful offensive and defensive qualities, they are 
able, in case of necessity, to put up a stiff fight with 
the finest battleship afloat As compared with the 
“Maryland” class of armored cruisers now building, 
there is increased protection to the gun positions by 
the installation of splinter bulkheads, greater isola 
tion of the 6-inch gun positions being thus secured 
Of the twenty-two 3-inch guns which are carried, only 
six are without full protection, and even these are 





Fig. 3,—A GHOST STORY. 





ARRANGEMENT OF SPECTER, MIRROR AND SUBJECT. 
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placed in casemates forward and aft on the gun deck 
and protected in front by two inches of nickel steel. 

The battery power has also been greatly increased 
by the substitution of four 10-inch guns on the new 
vessels in place of four 8-inch guns on the “Maryland” 
class, the relative perforating power of the 10 and 8- 
inch guns through Krupp armor by cap projectiles at 
3,000 yards being in the ratio of 15 to 10.3. The num- 
ber of 6-inch guns has also been increased from four- 
teen on the “Maryland” class to sixteen on the 
“Tennessee” class 

The general features and dimensions of these ves- 
sels are as follows: 
Length on load waterline. . Se pe ee 502 feet 

72 feet 1044 inches 
14,500 tons 


Breadth, extreme, at load waterline,.... 
Displacement ov trial, not more than ‘on 
Mean draft to bottom of keel at trial displacement. 25 feet 
Maximum displacement, full load condition, with 


coal bunkers full, full supply of stores, ammu- 


nition on board, and wuter in boilers........... 15,950 tons 
Mean draft at maximum load... coseseces ‘ 27 feet 
GOR CRNNE GR GIUNE. csccccse § — cvccdecee 900 tone 
Total coal bunker capacity .......... ©... cceeeeees 2,000 tons 
Steaming radius at 10 knots per hour, about .. 6,500 knots 
Steaming radius at full speed, about........... . 3,100 knots 


4 ppropriated for hull and machinery $4.659,000 

The trial of the vessels will be conducted on the 
normal displacement of 14,500 tons given above, and 
a draft of about 25 feet, the vessel being supposed to 
carry, in this condition, the normal supply of coal 
given above, and two-thirds supply of ammunition and 
general stores The hull is to be of steel, with the 
usual cellular subdivisioning of the double bottoms 
and the hull spaces 

The freeboard of these vessels at the line of the 
main deck is about 18 feet amidships, 24 feet forward, 
and 21 feet 6 inches aft; and, of course, increased in 
wake of the superstructure, which extends to the up- 
per deck 

The hull is protected by a 5-inch belt of armor ex- 
tending from 5 feet below the normal waterline to 
the upper deck in wake of 6-inch guns; this armor ex- 
tending completely to the bow and stern near the water 
line to form a waterline belt, being reduced in thick- 
ness at the ends to 3 inches. Extending from the gun 
deck to the protective deck are bulkheads of 5-inch 
armor which form the forward and after limits of the 
belt armor. Between the gun and berth decks are 
similar bulkheads located in wake of the 10-inch 
barbettes which are fitted on the gun deck and 
form the forward and after limits of the side 
armor between the main and gun decks. Above 
the gun deck in wake of the 3-inch battery, 2-inch 
nickel steel is fitted. The 6-inch guns on the gun 
deck are isolated by splinter bulkheads of 1% 
inch nickel steel, extending continuously across 
the ship, and 2-inch nickel steel extending fore 
and aft. 

The 10-inch turrets are protected by 9 inches 
of armor on the sloping face, 7 inches of armor 
on the sides, 5 inches in the rear, and with top 
plates of 2%-inch nickel steel. The  barbette 
armor is 7 inches thick in front, reduced to a 
thickness of 4 inches at the back and below the gun 
deck, where protected by the belt and casemate 
armor. The protective deck, which extends from 
bow to stern, will be 1% inches thick on the flat 
over the engine and boiler spaces, 4 inches thick on 
the slopes at the side, extending down to the bottom 
of the belt armor, 3 inches on the slope, forward and 
aft. A cofferdam 30 inches thick will be worked from 
end te end of the vessel between the protective and 
berth decks 

The armament will be as fdllows: Main battery: 
sixteen 6-inch 
Twenty: 


breech-loading rifles, 
breech-loading rifles Secondary battery: 


three 3-inch rapid-fire guns, twelve 3-pounder semi- 


Four 10-inch 


automatic guns, two 1-pounder automatic guns, two 
l-pounder rapid-fire guns, two 3-inch field pieces, two 
machine guns of 0.30 caliber, six automatic guns 
of 0.30 caliber 

The 10-inch guns will be mounted in two ellipti 
cal, balanced by armor 4 
described above, and they will be under complete 
electrical control, as will also be their hoists and 
their loading and training mechanism. The & 
inch guns will be mounted four in independent, 


turrets protected 


armored casemates on the main deck, the remail 
der in broadside on the gun deck, all on pedestal 
mounts, the back and side plates of the casemate 
on main deck being of 2-inch nickel steel. At each 
end of the vessel four of the 6-inch guns can be 
trained directly ahead or directly astern respect 
ively, so that it is possible to obtain a direct 
ahead fire with the main battery of two 10-inch 
and four 6-inch guns, and the same number at the 
stern. The 3-inch guns will be mounted as fol 
lows: Six in sponsons on the gun deck, six i® 
broadside on the gun deck, and ten in broadside 0 
the main deck. The 3-pounders and smaller guts 
are mounted on the upper deck, bridges, in thé 
tops. 

The ammunition and shell rooms are so & 
ranged that about one-half the total supply of a 
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Length on Waterline, 5 fect. Bre 


adth, 72 feet 1014 inches, Speed, 2 knots. Displacement on 
barbettes, 7-inch ; deck, 144-inch on flat, 4-inch on slopes. 


Armament: Four 40-caliber 10-inch ; sixteen 50-caliber 


PO 


Trial Draught of 25 Feet, 14,500 tons. 





THE NEW ARMORED CRUISERS “TENNESSEE” 


Displaceme 





nton Maximum D 
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“ WASHINGTON.” 
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Armor: Belt, 5-inch ; 
Complement, 85s. 





; bulkheads, 5-inch ; main turrets, 9-mc: 
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munition Ww be carried at each end of the ship. With 
he increase n battery pecial care has been required 
nu developing these designs to secure an adequate rate 
0 upply of ammunition from the magazines to the 
n For handling 66-inch and 3-inch ammunition 
hips have been provided with a central passage 


extending completely from the forward to the after 
magazines, and four side passages at each end to ex 
tend a sufficient distance forward and aft to provide 
for handliny he ammunition within the armor pro 
tection, on the decks above All of these passages are 
at the level of the upper platform deck, and such quan 


tity of both 6-inch and 3-inch ammunition is stowed at 


this level as would probably be required in any action 


rhe remaining ammunition i stowed where it can 
readily be whipped up by hand when time is available 
from the lower to the upper platform 

For handling ammunition along the central passage 
there will be ammunition conveyors, which are noth 


in more than traveling platforms, onto which 


Ammunition can be loaded at one end and delivered 


abreast the various ammunition hoists at different 
points in it travel Provision has been made by 
mean f power hoists, to handle the 6-inch 3 


inch, and 3-pounder ammunition at the rate of seven 
pieces per minute In addition to the power supply 
there has been provided sufficient means for a sup 
plementary supply of ammunition by hand, to inter 
fere as little as possible with the power handling 


s0 that, with the combined means of supply, it will 


possible to supply ammunition to all of the guns 
at a rate equal to that at which they can be fired 

The full complement of the vessels, as flagships, 
will consist of One flag officer, one commanding 
officer, chief of staff, 19 wardroom officers, 12 junior 
officers, 10 warrant officers, 814 men 

rhe masts will be fitted for the installation of wire 
less telegraphy 

rhe propelling engines will be of the vertical, twin 
screw, four-cylinder, triple-expansion type, of a com 
bined indicated horse power of 23,000 The steam 


pressure will be 0 pounds, and the stroke 4 feet 


rhe engines will be located in two separate water 
tight compartments Steam, at a working pressure 
of 250 pounds, will be supplied by sixteen boilers of 
the straight watertube type, placed in eight water 
tight compertments, having combined grate surface 
of at least 1,590 square feet, and heating surface of 
at least 65,000 square feet 
>> a 
LEADING TYPES OF 1902 FRENCH LIGHT-WEIGHT 
AUTOMOBILES 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 
The following descriptions of some of the French 
light-weight cars that have become prominent the past 
year, may be of interest to many of our readers. We 
have given considerable space to the description of the 
Renault car, as this deserves special mention, since it 
won the Paris-Vienna race last summer, thus proving 


the enduring qualities of a light-weight machine in a 


hard and rapid road test, and demonstrating that its 


staying powers equaled f nol surpassed, that of the 


heavy, locomotive-like car, that had heretofore been so 
prominent in France 


his machine has been designed especially to se 


cure lightness and simplicity in the mechanism, com 
bined with a sufficient motive power Its design has 
been carefully studied, and it is no doubt due to this 
fact that it has proved so successful The general ar 
rangement of the parts will be noticed in the plan 
view of the frame, and in the different photographs 
The motor, which is mounted in front, is, however 
larger than the one shown; it is of the upright 4 
eylinder type, and has been newly designed The 
eylinders are mounted in pairs, as usual, upon a long 
aluminium crank case The motor develops 24 horse 
power, and weighs 286 pounds, including the flywheel 
and friction clutch rhe inlet and exhaust valves are 
superposed; the former are automatic, while the latte: 
are operated from a cam-shaft rhe front view 
shows the relative position of the motor and the water 
cooling system \ large water-jacket surrounds the 
motor cylinders and valve chambers, and is closed at 
the top, for each pair of cylinders, by an aluminium 
cap which receives the water-tube The water tank 
is of small dimensions, and is placed above and be 
hind the motor The radiating tubes are placed on 
each side and partly inclose the motor rhe water 


circulation 


8 carried out on the thermo-siphon prin 
ciple, which is coming into use in France. The water 
circulates by gravity alone, the heated water coming 
from the top of the motor rising to the upper reser 


voir, from which it descends through the cool 





ing tubes, and enters the motor at the lower part In 
this way the use of a water pump ts not necessary 
The carbureter is of the float-feed atomizer type 
The admission of gas is regulated by a governor on 
the motor, and also by a pedal adapted for the purpose 
whose position may be fixed by a thum»b-nut placed 
just below the steering wheel During stops or long 


i} 


descents ne motor speed may thus be reduced to 
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less than 400 or 500 revolutions per minute, or the 
motor may be stopped The quantity of air entering 
the carbureter is also regulated, according to the 
speed of the motor, by a small handle placed beside 
that of the ignition shifting one. The method of elec 
tric ignition deserves mention, as the new system de- 
signed by M. Carpenter is employed. The spark-break 
is made much more quickly than usual. The trembler 
of the induction coil, instead of breaking cantact di 
rectly, when it is attracted, does not do so until nearly 
at the end of its movement, when at the maximum 
speed; at this point it strikes against an auxiliary 
contact spring, making a very quick break. The re 
sulting spark is much better, and the motor can be run 
at a higher speed 

The friction clutch and transmitting mechanism are 
shown in the diagrams. The friction clutch and fly 
wheel are mounted together Inside the flywheel, J 
is a conesocket upon which is applied the conical 
piece, U’, of aluminium The two cones are normally 
pressed together by a spring, X, and are separated by 
the rod, Q, which is operated by the pedal, / \ 
double set of ball-bearing collars are used to take up 
the thrust 

From the friction clutch the main transmission shaft 
passes first through the speed-changing box and 
thence to the differential. This shaft is divided into 
two parts, one a square portion which carries the slid 
ing set, A E, comprising the two gears, and one of 
the jaws of a clutch (seen between # and D). The 
second part arrying the other jaw of the clutch 
passes out of the gear box and through a double-jointed 
transmission rod to the differential, where it carries 
a@ bevel driving gear rhe main shaft, made thus in 
two portions, may be operated as a whole when the 
clutch is in contact; or, by separating the jaws of the 
latter, the first part may be made to operate the sec 
ond at different speeds by using the intermediate gear 
set below The lower shaft carries a set of gears 
BG C, for the two speeds and reverse The tran 
mission can be made either through A BC D for the 
first speed, E GC D for the second, or by direct coup 
ling through the jaw clutch for maximum speed, by 
sliding the upper gear-set back and forth. The method 
of throwing the gears into contact is a special feature 
of the Renault machines. The lower shaft, B G C, 
rotates in a pair of eccentric bearings; it is not shifted 
to the right or left but can take a to and fro movement 
So as to approach the upper set. In this way the teeth 
do not engage in the ordinary way by a side movement, 
but strike each other face to face over their entire sur 
face. The gears are first thrown opposite each other 
then one set is applied to the other progressively, so 
that the teeth of one mesh with those of the other 
In this way there is much less shock than usual in 
the speed changing, and the meshing of the gears is ef 
fected easily Two movements are therefore neces 
Sary to change gears—one the shifting of the set, A 2 
and the second a forward and back movement of BGC 
This is accomplished in a very simple and effective 
manner by a single movement of the lever An upper 
shaft, P, operated from the driver's lever, carries a 
screw thread, Ff, which works in the collar of the gear 
shifting fork, F. When the shaft is rotated, the screw 
moves the fork back and forth to shift the gears. To 
bring up the lower set, B G C, the same shaft carries 
a cam, H,. on the right, which operates a rack. The 
latter engages with the bearing of the lower shaft 
which is mounted so as to take a rotary movement 
The shaft 
and when the latter is rotated, the shaft is elevated or 


Ss mounted eccentrically in this bearing 


depressed, throwing the gears in or out of contact. A 
similar rack is used on the left side. The relative 
position of the fork and the cam is such that the two 
operations succeed each other properly thus upon 
turning the shaft, P, the speed-changing takes place as 
follows First, B GC is lowered; next the set, A BZ, 
is displaced laterally; then B G C is raised, throwing 
the proper gears into mesh. The reverse is obtained 
as usual by a supplementary gear, S, mounted on a 
separate shaft and engaging with A Upon shifting to 
the extreme left, A drives B through the gear 8, giv 
ing the reverse movement The transmission is 
made direct through the clutch for te maximum 
speed This system of direct transmission, which is 
coming into use, is a decided advantage, especially for 
e racing machines in which the high speed is nearly 


ilway engaged, a the use of gearing is dispensed 


rhe maneuver of the upper shaft is obtained by a 
toothed sector, L, fixed on the shaft, K, at the ex 
tremity of which is the speed-changing lever, J. The 
sector engages with a small pinion, M, and turns it 
rapidly On the same shaft with M is carried a bevel 
sear of larger diameter, which drives a small pinion, 
©, the latter being mounted at the extremity of the 
shaft, P. By this arrangement of double gears, a dis- 
placement, even slight, of the main lever, produces a 
rapid rotation of the shaft, P. The lever, in passing 
from one notch to the other, turns the shaft rapidly 
enough to allow of the three movements above men- 
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tioned. The gears which operate the shaft, P, ar 
inclosed in a separate case of special form, mounted 
close to the speed-changing box, as will be noticed 

The main transmission rod carries a joint al 
the end of the speed-changing box and a second at ths 
differential, affording a flexible transmission. The po 
sition of the joints is calculated so that when the ma 
chine is loaded the rod takes a horizontal position 
The differential case is of steel, and has fixed to it 
two steel tubes, through which pass the main axles of 
the wheels. The side thrust of the axles is taken up 
by a ball-bearing collar mounted at each side of the 
differential case; these collars can be regulated from 
the outside by screw-rings At the ends of the tubes 
are mounted the journals of the main axles, which 
are also provided with thrust bearings 

The Peugeot racing car, which has been quite suc 
cessful in this year’s events, differs considerably from 
the preceding. One novel feature is the use of a water 
cooling device somewhat similar to that employed on 
the Mercedes cars. It is the first machine of any note 
in which such a system is used in France. The radiatoi 
is mounted in front of the motor, as will be observed 
it is made up of a great number of short copper tubes 
around which the water circulates, its construction giv 


ing it a honeycomb appearance. The water is circu 


lated by a centrifugal pump of large output, driven 
from the flywheel by friction, and sending the water 
from the motor to the radiator, where it is quickly 
cooled In the rear of the radiator is a ventilating 
fan driven by the moto! This fan draws a current ol 


} 


air throvgh it independently of the speed of the car 


The jing being thus aided by the fan, a much smail 
er quantity of water can be used, and in fact the 4 gal 
lons which are contained in the water-jackets and 


piping system, are sufficient for the cooling without 


the use of a separate reservoil! In this way a consid 
era! ain in weight is secured. The exhaust pipe has 


been made especially large, with a good-sized muffler 
quite near the motor, designed to reduce the back pres 
ire toan 


! 
The friction clutch is similar to that used in the 


Renault car. Chain tracsmis:ion 1 mployed to drive 
the rear wheels. The speed-changing mechanism and 
differential are mounted t ther in a large, flat 
aluminium box, leaving only the ends of the axles for 
the driving sprockets projecting on each side rhe 
speed-changing device gives thr speeds and a reverse 


It is operated by a single lever placed at the side of the 
driver's seat. The movement is transmitted to a ver 
tical shaft, which operates a fork used to shift the 
gears. These are of the ordinary sliding type, but are 


iged, like those of the Renault, to drive direct on 





the fast speed. On this speed. the motor shaft is direct 
connected with the bevel gear that drives the differen 
tial of the countershaft, so that the only loss in trans 
mitting power is in the one set of bevel gears and the 
sprocket-and-chain drive employed from the counter 
shaft to the rear wheels. The reverse is obtained by an 
intermediate pinion 

The Decauville light-weight car is another of the 
leading types. It is here shown with a four-seated 
carriage body when used as a racer the rear seits 
are removed. The motor, M, mounted behind the radi 
ator, has two cylinders of 4.4-inch diameter and the 
same stroke, giving 10 horse power at a speed of 1,000 
revolutions per minute. A characteristic feature is the 
mounting together of the motor and speed-changing 
box, so to form a solid piece. This secures a rigid 
transmission, which is independent of the movements 
of the frame, and avoids jamming of the bearing 
The friction clutch is mounted between the ! Oo 
and the speed-changing box The latter has three 
speeds and a reverse, and is similar in’ principle to 
the others Many of the new machines are adopting 
the method of direct connection between the motor and 
differential at full speed, also the double-jointed rod 
transmission Here, however, the rod is_ short 
and passes obliquely to the differential A novel 
feature of the Decauville machine is the use of the 
small dynamo, which keeps the ignition accumu 
lators always charged by means of a set of automatic 
switches. In this way the mishaps due to the ex 
haustion of the battery are avoided. The radiator is 
fed by a centrifugal pump, driven by the motor 

A light-weight car which has been especially promin 
ent this year is the Darracq. When built as a high 
raph, it has a 





speed racing car, as shown in the photo 
{-cylinder motor giving 20 horse power. The views of 
the frame show the same machine with a 2-cylinder 
motor of 12 horse power, which runs at 1,200 revolu 
tions per minute. The arrangement of the mechanism 
Behind 


the motor is the friction clutch, then comes a speed 


resembles closely that of the preceding type 


changing box which has also the interlocking system 
for full speed The shaft turns in ball-bearings 
The differential carries at each end a steel tube which 
incloses the rear axles. Ball-bearings are used to take 
up the thrust of the axles A jointed-rod transmission 
is also used from the speed-changing box to the differ 
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The Car in Which Renault Won the Paris Vienna Rac® Renault Light-Weight Car With Body Removed 












Chassis of the Peugeot Car. Latest Peugeot Model. 
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A Darracq Racer. Chassis of Darracg Car, 
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RECENTLY PATENTED INVENTIONS. HYDRAULIC RAM.—J. A. Snavery, Crock-| ployed and the machine also comprises a paw!)improved holder for pens and pencils is pro- 
ett Depot, Va. One of the objects of this in-| carried thereon for actuating the pattern wheel,| vided in this invention. The device may be 

Agricultural Implenr *. | . aii i 4 . 2 : 4 ; ampenaeal » Gin : . 
} vention is the ‘provision of valve means for|a device for periodically throwing the pawl/conveniently fastened to a vest or other gar. 
SUGAR-CANE-TRASH GATHERER, CUT-| controlling the intermittent flow of the cur-| out of action and a plunger serving to period-| ment, or to the inside of a pocket to allow 
rER AND SPREADER Hi. B. Gray, John | rent under pressure so as to vary the number] ically throw the paw! back into action. the wearer of the garment to readily insert 
stone Kiver, Queensland, Austrailia. This inven-| of pulsations per minute, and to secure a de- FRICTIONAL GEARING.—E. Rawson, | 22d securely hold the pen or pencil and con 


tlon provides an improved device adapted to be| crease or increase in the capacity of the appa- Moscow, Idaho. An improved frictional gear veniently remove the article whenever it is de. 
moved over the harvest sugarcane fields to/ratus. Means are provided for deadening the ing is herein provided which is designed for | Sired to do so. 





pick up all the sugarcane trash such &8/ sound and limiting the play of the waste valve.| use on sawmills, planers, etc. The construc TRICK-SWORD.—W. THomas, Palatka, Via 
leaves, tops and the like left by the cane-| 4 novel form of check valve is also employed] tion is simple and durable, very effective in| This invention provides a device for creating 
cutters on the field rhe machine cuts the/ which is adapted to quickly seat itself after} operation and arranged to enable the operator | the deception of a sword thrust through : 
picked-up trash into small pieces and spreads) each pulsation and to serve as a buffer to min-| to quickly and conveniently adjust the gear-| living person. ‘The trick sword comprises two 
the latter evenly over the ground to permit | jmize wear. ing to any desired speed, or to reverse the} blade sections and curved arms connected 
of conveniently plowing the same under = same according to the nature of the work in| respectively with these sections, the curved 

CULTIVATOR J 0 LAWRENCE, Monti Hardware. hand. arms being adapted to pass around one side 


An| of the body of the user. In connection with 
the trick sword is a flexible tube and a bulb 
which may be operated to force out a liquid 
on to the sword to represent blood. 


ello, Towa. Mr. Lawrence's Invention relates} sor neRING-IRON.—C. A. Kaiser, Long] PLANER.—E. Rawson, Moscow, Idaho. 
to improvements in cultivators of the disk Island City, N. Y. Mr. Kaiser’s invention re-| improved planer which is of simple and dura 
type The purpose of the invention is to pro lates to soldering irons adapted to have gas| ble construction, and very effective in opera 
vide a light, durable, economle and simple|),ieneqd therein whereby to heat the iron. The| tion, has been invented by Mr. Rawson. The 


device, adapted to hoe and thin out any drilled) i, c+»pument comprises a body or head part and| machine is more especially designed for re SUPPORT FOR VESSELS.—A. P. HALuock, 
crop, taking two rows at once, and to fol a removable lid, the lid having an igniting ori-| ducing timber to any desired thickness and} Yonkers, N. Y. An improved device is here. 
low a planter of the same width fice, the covering being mounted on the lid to| width, and it is arranged to permit the opera-| by provided for supporting demijohns and 

AGRICULTURAL TOOL.-D,. Lupin, New| swing toward and from the orifice therein,| tor to shift the side cutter-heads independent | other vessels in such a manner that the ves. 
York The Invention relates particularly to| and a cover for this orifice. one of the other while the machine is running. | sel is securely held in position against acei 


improvements in devices for digging and break CLIPPER.—R. F. Werk. New Orleans, La. CLUTCH.—M. Lanaman. New York, N. Y,| dental displacement on a stand, and when it 


ing up the ground and the object is to provide Mr. Werk is the inventor of an improved] This novel form of clutch will transmit rotary 
a device of this character that may be manu clipper for cutting the outside fibers from cord-| movement from one part to another in one 


is desired to pour out the contents of the veg 





sel, the vessel can be readily tilted without 





ally operated to break up and finely pulverize)... of any sort. The instrument is of pe-| direction, but permits free rotation of parts |"eduiring much physical exertion on the part 

the ground with comparatively little exertion! woe construction involving two knives or|in the other direction. The clutch is of sim-|f the operator. 

on the part of the operator as compared with sets of knives which are relatively movable | ple and durable construction, and is applicable GLAZIER'’S POINT.—T. N. Parker, New 

spreading In the ordinary manner in concentric circles, the cord belng passed|to all sorts of machinery, as, for example,| York, N. Y. Mr. Parker's invention relates 
STACKER G. W. Worier, Goldfield, lowa.| through the center of such circles. the cloth cutting machine described below. to a fastening used by glaziers for securing 

A mechanism for carrying off the straw and . CLOTH-CUTTING MACHINE.—M. Lane window-panes in the sashes of windows. The 


chaff from threshing machines and stacking 
the same at any desired adjacent point Is pro 
vided in this invention An important feature 
of the machine Is the rake which is mountec 
in a revoluble drum The rake is thrown out 
ward by centrifugal force, and a guide ring, | 
held relatively stationary and mounted eccen- | 
trically to the axis of the drum, controls the| 
outward movement of the rake. 


Mechanical Cevices. san, New York, N. Y. The present invention | Shape of the fastening is such as to adapt it 
POWER DEVICE.—D. Lupin, New York, N.|felates to a cloth-cutting machine in which |‘ @ great variety of uses _ The fastenings can 
Y. The object of the present invention is to| the blade has a combined reciprocal and edge po — my overtngping edges - panes 
provide a manually-operated power mechanism | Wise movement, the blade having a wide cut or pee a = eta ve 
of simple construction that will be found of ting end edge, and a cutting side edge. The} ticed and the — ao rome =o 
great utility and adapted for a variety of | #dvantage of this construction is that as the waten G88 is practically. airtight. 
uses on a farm, such as drawing vehicles|*nife descends longitudinally, its wide end COMPOSITION OF MATTER.—J. Pott. 
loaded with various products to a central or performs a downward cut and then, as the! korr, Moscow, Russia. This invention relates 
delivery station, and for drawing or propel knife ascends, it moves outward in the direc-|to a composition of matter designed particu. 
ling tillage implements tion of its side edge and performs a further larly for use in construction of molded ar- 
Electrical Devices VARIABLE-SPEED AND REVERSING cut ticles such as ornaments, vases and the like 
2 GEAR FOR MOTOR-CARS. TOOLS, OR SELF-PLAYING MUSCIAL INSTRUMENT. | !t consists in reducing glue to liquid form 
LIGHTNING-ARRESTER.—J. B. Convovez | ory pe APPARATUS.J. E. Mewwvesster, 59|—J- Karur, Jersey City, N. J. This musical under heat, adding plaster mixed with water 
Panama, Colombia. An improved lightning ar | Rue de la Roquette, Paris, France. This aye instrument is of the guitar-zither type and is | and bringing the material to boiling point, then 
rester has been Invented by Mr. Cordovez rhe of . . provided with hammers to strike the strings | #dding glycerine and wax and finally adding 
with a recoil action so as to insure softness|*2rome alum. This composition will be found 
practically unbreakable and waterproof. 











dow) bel laalnat ' tem variable speed and reversing gear is 
device belongs more particular to that type 
. i , ’ yl chiefly characterized by the arrangement upon 


in which a magnet by attracting an arma a driving shaft of an eccentric which is and sweetness of tone. The construction per ; 
ture produces a ground connection, 80 48 tO) ‘arable of being shifted longitudinally of said| ™!ts convenient removal of the guitar-zither) CULINARY APPLIANCH.—S. Worvey and 
direct the flow of lightning or of any un shaft for the purpose of gradually varying to permit of playing it by hand whenever it is| W. A. SuULLENBARGER, Belle Plaine, lowa. The 
desirable charge of electricity to the earth the speed, which transmits through the medium | desired to do so. appliance which is provided by this invention 
HOT-WIRE ELECTRIC METER.—R S.|of a rocking lever and pawl-carrying arms may _be conveniently used in any oven for 
Stewart, Detroit, Mich Mr. Stewart's in ja movement of rotation to two ratchet wheels Railway Improvements. sme gage sean da — 2 = ~~ 
ye 0 re e o eter for ale » . ow — = — ce or remove ‘Oo 1e device, al- 
vention relates to & meter for making elec-/ which are thrown into gear alternatively, by SAFETY-GUARD FOR RAILROADS.—W.| jows the roast to be conveniently turned from 


trical measurements of various kinds and capa-| means of a clutch, with a driven shaft, where 
ble of use as a volt-meter, differential volt by a continuous rotary motion is imparted 





Morseneap, Yale, Mich. Means are provided| time to time, and provides for holding the 
in the present invention for the prevention) roast at any desired point of adjustment in 


meter ammeter ete according to the . ein : 
. , . CE-M/ NG MAC NE. . F JB! . i ide rail: ‘rossings rT 

materials used in its construction and the|,,'©2 MAKING MACHINE.—R. F. Leanxep,| of accidents at railroad crossings and other | order that the meat may be browned at any 
Natchez, Miss This invention relates more] points along the railroad track caused by the ticular . 

proportion of the parts. It Is also capable of) (ticularly t improvements in the freezing i f the f f hich ‘ge eee orggy 
artic rly to yrovements e freez retention 1e t a person which may -n . : . 

use with both alternating and direct currents. | ! tag we Ran dneniheonti SB > | HAIR-PIN.—T. C, ALLEN, Sydney, N. 8. W, 
ean of ice-making machines, the can being|be inadvertently introduced between a_ track s 


Australia The invention provides a_ pin 


RECTIFIER FOR SINGLE OR POLY-| intended to receive from below a supply of/rail and an adjacent edge of planking that | ; : / 
‘ which, when inserted in the hair, will firmly 


PHASE ALTPRNATING CURRENTS.—A.| compressed air or gas, a portion or all of| covers such a crossing tate iO ti . i Ss eee 

ar a J . . a . . . retain its rositio i ! s esirec Oo e- 
Nopon, 07 Rue St. Lazare, Paris, France rhis| which is allowed to pass through the body of CAR-FENDER Ww B ro North ‘ ! , oa an ms - oe os 
rectifier mainly consists of an _ electrolyte , n y 3 ¢ seat move it; the hair also will be securely and 

3 ; water and result in a clear transparent block | 1), 1+ th. Ms This improved car fender | a - : : ponpince., 
formed of a saturated solution of bibasic phos , ‘ ar'mouth, Mass is improved cé firmly retained in the desired position, and 
i ! | of ice. In the present invention the can is a mal} : e P a dist » above | : - . . 

yhate of ammonia employed either by itself or 8 normally in a position a distance above | thus is obviated the inconvenience and annoy 
I 1 em} , provided with a subchamber adapted to re he track t eadil lear switches and the . , > ote 
in the presence of a phosphate of any one of ome, (ea oy See fences SS ©) ance so often caused by falling out of pins 

I I I ! celve the charge of air or gas. An improved like. The fender he d idenly t ‘ 7 

€ 1e fender may be moved suddenly into) now used for the purpose. 


the following metals or oxides: alumina, tron,| yajye mechanism is employed adapted to close 
copper, lime, or magnesia, in which solution! grom liquid pressure from above and below in 
are dipped two electrodes, one of which Is 


an active position in case of an emergency at | HEAD FOR OIL-WELLS F J. Mom 
the will of the motorman or other car at 
tendant to cause the fender to safely pick up 
any obstacle that may be in the path of the 


Kane, Pa Means are provided in this inven 
tion for packing the tubing of an oil-well ip 
the casing-head so as to prevent leakage of 


order to exclude brine from entering the can, 
made of an alloy of aluminium and zine in| the yalve mechanism opening freely to air or 
the proportion of 95 per cent of aluminium)! gay pressure from below 


az "ar. pall . ‘ 
and 5 per cent of zinc, while the other elec iecaiae = dint sie " ce the gas. The head which is screwed on the top 
APPARATUS FOR DISTILLING LIQUORS - _ . “oe 
trode is constructed of iron, steel, or cast-iron, > C Seeterer’ Aabenbe .Ge Distill : P TROPLEY-POLE HARP.—J. H. WALKER, | of the casing is provided with horizontal nip 
St 4 ° st : > 7 er - nT ‘ . ® 
or of a combination of tron with carbon, sill , ‘ mines —— ee | Lexington, Ky. The construction of this trol-| ples for the gas tubes and a stuffing box for 


contains a certain quantity of air and if this ley-pole harp is such that it will not shear 
off span-wires when the wheel leaves the wire. 
Also it will not hang up in any angle of wires 
and will not pull down on top of low wires, 
nor allow wedging of the wires between the 


the vertical tube. Means are provided for ad 
justing of this tube without permitting escape 
of the gas 

GLASS-CUTTER’S BOARD.—A. T. Wut 
: HOUSE, Lisbon, No. Dak. This invention pre 
wheels and the prongs of the harp vides a simple means for holding the straight 

CONTACT FOR TROLLEY-HARPS.—J. H.| edge on the glass to be cut, also permitting the 
WaLkKer, Lexington, Ky The present inven-| straight edge to be moved to any desired part 
tion provides positive and decided contact|of the board and to any desired angle, and 
points for a trolley-harp which will consti-|to swing upward from the board when it i 


con, tungsten, molybdenum and tantalum ; 
. 7 water be used for making ice, the cakes of ice 


will have air bubbles therein. To produce ab 
solutely clear ice it is necessary to eradicate 
the alr bubbles from the water by “reboiling” 

TT , 5) . , . . in 

PUMPING-ENGINE.--F, L. Orn, Thurman, | the water The present invention provides an 
lowa. Improvements are provided by this In-| «onomical system for this purpose, whereby 
vention in that type of liquid elevating means! >). water of condensation Is led to the re 
operating under an explosive and a vacuum | p iting apparatus at the highest possible tem 
energy created by the combustion of the ex 


Engineering Improvements. 





. perature 
plosive mixture, and in which, after being 


FEED-ROLL.—G. / INSIGN, Defiance, Ohio. ’ , 
ies Se See Dat CURES be RE oF = greta tt oA ~— 1 ' . = Fear tute a journal for the pin or axle supporting | desired to place glass thereon or remove the 
the working agent is fed thereto. The present], 7 t aie < te vis setia to sce themes the trolley-wheel The construction of the! same. 

t e ‘ , Ww , . ‘ 
invention primarily seeks to provide a pump in that clase © ae Cone en =~ — ng contact points is such that the rotary motion SHELVING J M Lipp ‘OT Oakland, 
. or other surfacing machines, In which a series , : aii ‘ ah ie. sIPPINCOTT, a J 
of the character stated which will have a sim of the trolley wheel will be impeded but very _ . . ; lass 
ae i of Individual rollers are so mounted upon a litt! in heaeed tint sake” an Il The improvement belongs to that clai 
ple, effective and economical construction, ans itte, a i nprove ‘ act | ‘ of shelving in which a shelf-section is mor 


rotary shaft by means of intermediate, non 


more free from friction than the ring or brush able vertically to a height above the ordinary 
contact usual'y employed fixed shelving and then adjusted back over 

TROLLEY-CATCHER.—E. M. ZwinG, Phil-| said shelving. In the present invention the 
adelphia, Pa. The present invention aims to] object is to simplify a construction provided 
provide means for automatically preventing @/ phy a former patent, thus rendering the appt 
trolley pole from flying upward to a vertical] ratus easier to operate, and to improve its 


in which the operation can be conveniently : 
rotatable hubs and so acted upon by springs 


: : as to allow them to yleld to accommodate strips 

ROTARY STEAM-MOTOR H ROESKE, | 6 pieces of lumber which are of different 
Philadelphia, Pa. This motor belongs to that) thicknesses without unduly straining the roll- 
class of rotary engines known as impact 


controlled 


supporting shaft 


engines” In which jets or sheets of steam RRAKE MECHANISM.—R. B. H , 

escaping from one surface are allowed to im RAR A This 1 Bytes a a position when the trolley roller or shoe jumps] general appearance. 

pinge upon another surface to produce either | A®8eles. M _ os - i I fps ors off an overhead conductor, thus preventing the APPARATUS FOR LAUNCHING LIFE 
‘“ . , . ae . ,| is especially adaptec or use nh connection | . . ‘ ¥ a i le AS d é ; sé ‘ : ~~ 

direct or reactionary rotary movement ir one pole from assuming a position sufficiently high OATS FROM SHIPS C. F. Perersen, Wi 


with transmission gear devices In which a inn, . te . reg e overhea he : 
the steam Issues from a rotary moving sur plurality of brake drums are included, and it oan ee ee ee ee ee mington, ae By the wae of this — 
is especially adapted for use in connection with . ie , a boats may be launched from either side 

impart a reactionary rotary movement to the |! ullar forms of transmission gear devices, —e 5" : . ae odkneen 3 : marr oe eee — —_ possible manta 

; : : which are covered by another patent of Mr. | PoTt. Pa. An improved rail-joint Is provided) tion of tackle. The boat is run off the gv 
surface carrying the steam passageways \ Hain’s in the present invention which is of such a] wale and dropped in a position ready to leave 
number of important details of construction ieee it —_ ae ,| character as to lessen, if not entirely obviate,| the ship or dock in a direction at right angle 
APPARATUS FOR THE PRODUCTION OF |.) jarring of passengers caused by hammer-|¢o the side of the ship or dock to permit frét 


of the two surfaces In the present invention 


faces and impinges upon a stationary one to 


are comprised in this Invention 














RAM.—C. C. Wentrwortn, Roanoke, Va —— ~~ . oe ane | tng of the car wheels as they roll from rail] yse of the oars on both sides of the boat. 
The ram comprises an automatic air supply for . LE XIBLE _ HELI Al SHA rs, OR THE | to rail across the spaced ends thereof with SUBSTITUTE FOR WHALEBONE STIFF 
the alr dome, consisting of a standpipe having LIKE.—G. Trovvs, Paris France. Phe pres joints as heretofore commonly formed. gE SING TI IPS. 5 oM “ee tae York, 
its lower end In open communication with the ent invention relates to improved apparatus EE N Y : Tl " : si 1 i ate. a principally 
drive pipe and its upper end opening into the ay means ef which Gat Belical springs, and Miscellaneous Inventions “ * a ay pers Pe ra” of 

a helical shafts of any kind wound*edgewise can » of vegetable fiber known as ‘“‘plassav p 
air dome, the standpipe having an inwardly} | roduced from strips of metal in a very| MEANS FOR SBALING PRESERVING-| “bast,” and obtained from the Attalea [w# 
Cues ar verre susewenet —_ = yromegp : simple manner The apparatus comprises a| JARS.—W. Watvrer, Shelton, Wash Pre-| fera, a palm whose leaf stock is stiff and = 
nogzle above the alr valve prevents too rapl revoluble mandrel on which the helices are| serving jars may be effectually sealed by means| yet flexible These fibers are long, hair-! 
Sow of the ale which will uot ane Some = formed between two revoluble cones which may|of the present invention in a way to over-|threads possessing great strength and 
ot away before maetagel werene peanetore be adjusted toward and from each other. — come the presence of a vacuum at the top of | siliency, and are of a whitish color. The fiber 
o es ro = ae - 7 eee KNITTING-MACHINE G. W. Run. Nor the fruit or other commodity packed in the]are bound tegether and held by means of 4 

“ ctio o e vaive us wlow e OnZ1es : : Me : se > & “ = - é ‘ e ‘ . 
will not ~f an by the inertia of the water] ristown, Pa. The invention relates to a cir oul Also red a a noe a covering a —_ the " at 
above it, having only to further compress this| cular-rib-knitting machine and the improve prevented, thus obviating ~~ Nore.—Copies of any of th > patents 

mold on the fruit furnished by Munn & Co. for ten cents 


amall emount of alr which finally reaches aj ments He in certain novel devices for control 
tension that insures its passage to the air|ling and actuating the cams of the cylinder 
chamber. and dial needles A pattern wheel is em- 


title of 


HOLDER FOR PENS, PENCILS, OR THE] Please state the name of the patentee, 
LIKE.—C, F. Waurer, New York, N. Y. Ant the invention, and date of this paper. 























)02, 


——. 
is pro- 
nay be 
er gar- 
) allow 
insert 
1d con 
t is de- 
a, Via, 
reating 
ugh a 
es two 
nected 
curved 
ne side 
n with 
a bulb 
liquid 
\LLOCK, 
s here 
is and 
he ves- 
it acel 
vhen it 
he ves- 


vithout 
1e part 


, New 
relates 
ecuring 
. The 
dapt it 
igs can 
panes 
be no- 
perfect 


Poum- 
relates 
varticu- 
led ar- 
1e like 
1 form 
water 
it, then 
adding 
' found 


EY and 
i. The 
vention 
en for 
> easily 
ce, ab 
d from 
ng the 
ent ip 
at any 


8S. W, 
a pia 
firmly 
to re 
ly and 
n, and 
annoy 
f pins 


Mosen 
inven 
well ip 
age of 
the top 
al nip 
ox for 
for ad 
escape 


W HITE 
m pro 
traight 
ing the 
“part 
le, and 
n it is 
ve the 


akland, 
t class 
s mor 
rdinary 
k over 
on the 
rovided 
» appa 
pve its 


LIFE 
, Wik 
hanis® 
side of 
nipul 
ie gut 
o leave 
angles 
it free 
at. 





new and a good seller. 





DECEMBER 27, 1902. 


a 








Business and Personal Wants. 


THIS COLUMN CAREFULLY.—You 
wili tind inquiries for curtain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once und we will 
send you the name and address of the party desir- 
ing the information. Im every case it is neces= 
sary to give the number of 7 inquiry. 
MUNN & CO, 


READ 





Marine lron Works. Chicago. Catalogue free 


Inquiry No, 3567.—For makers of cast iron letters 


2 or 5 inches in height 


For hoisting engines. J, 8. Mundy, Newark, N. J. 
Inquiry No. 3568.—or makers of electric lights 
who make and put in plarts. 
“WU. 8." Metal Polish. lodianapolis. Samples free. 
Inquiry Noe. 3569.—For 
house #0) to 70 feet in diameter 


party to build portable 


Coin-operated machines, Willard, 284 Clarkson St., 


Brooklyn. 


Inquiry No. 3570.—For makers of goods for the 


mail order trade 
Dies, stampings, specialties. L. B. Baker Mfg. Co. 
Racine, Wis. 


For the manufacturers of the 


Inquiry No. 3571. 
Kriebel ” engine. 


cylinder known as the 
10 Bell 8t., 


Handle & Spoke Ober Mfg. Co., 


Mechy. 
Chagrin Falls, O. . 


Inquiry No, 3572.—For four patents of merit on 
light machinery, tools or iron novelties, on royalty 
basis 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


For index shears and knives 


Inquiry Ne. 3573. 
Thumb Index 


for indexing dictionaries with the 
Write for anything you want made in metal novelties 
to Metal Stamping Co., Niagara Falls, N. Y. 
Inquiry No. 3574. 


for clocks. 


For makers of cathedral gongs 


waiting 
N. Y. 


have buyers 
Rochester, 


your patent I 
Granite Building, 
Inquiry Ne. 3575. 


with a lock stitch, etc 


Let me sell 
Charles A. Scott, 


For a shoemaker’s awl sewing 


No advanced fee. 
Miss 


mail 
Miner, Lumberton, 


Saw hammering taught by 
Over 1,000 satisfied customers 


For makers of porous brick, 
and heating pur- 


Inquiry No. 3576. 
to be saturated with oil for cooking 
poses. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York 


Inquiry No. 3577.—For dealers in levigated oxide 
of tin. 

WANTED.—Macbinist used to light machinery, sew 
ing machines and repairs References. ‘* Newark,” 


Box 773, New York. 
Inquiry Ne. 3578. 


loons 


For manufacturers of gas bal 


patent articles, dies, stamping 
Quadriga Manufacturing Com- 
Chicago. 


Manafacturers of 
tools, light machinery 
pany, 18 South Canal Street, 


Inquiry No. 3579. 


man Thermite Co 


For the address of the Ger 


The largest manufacturer in the world of merry-go 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 


Inquiry No. 3580.—For manufacturers of peat 


machines. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


Inquiry No. 3581. 
portable houses. 


For makers of papier maché 


The best book for electricians and beginners in elec- 
tricity is “‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $%. Munn & Co., publishers, 361 Broadway, N.Y 


Inquiry Ne. (3582. —For 
racks or bask 


manufacturers of wire 

SALE.—“ Trolley Mail Box Carrier” 

carrics the mail box from the line of the R. F. D. to the 

res! lence and returns it to line of delivery. Something 
Will sell for cash or on royalty. 

A. L. Mumma, 

Mechanicsburg, 0. 


PATENT FOR 


Inquiry Ne, $583.—For tin and nickel plated noz 
zle sprays similar to those used in bathtubs. 

¢# Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application, 

Inquiry No, 3584.—For manufacturers of \%-inch 
rubber hose and hose couplings 

Inquiry No. 3585. 
and underwear. 


Ne. 3586. 


For machines for knitting hose 


Inquiry For manufacturers of flypaper 


machinery. 
Inq 


1 For a pneumatic or other ma 
chine 





3587. 





Inquiry Ne. 358S.—For makers of the Gravity 


coal oil burner 
Iuquiry Ne. 3589.—For 
ties 


manufacturer of novel 


Inquiry No. 3590,—For makers of a machine for 
printing several copies of typewritten work by a photo 
graphic process. 
uiry No. 3591.- 


and listing machines 

Inquiry No. 3592. 
ture a small cast and wrought 
quantities: 


Ivquiry Ne. 3593. 


water whee 


Inquiry No. 359 
how to lay off dam =f. c anal fi 


Inaviry Ne. 3595.—For 
pear! buttons 


For manufacturers of adding 





to manufac- 
machine in large 


Wanted, parties 
iron 


For makers of iron or steel 


or practical men to suggest 
wv county mill 


machinery for making 





inantry No. 3396. r machines for manufactur 
ing articles from the hull of the cocoanut 

Inquiry No For makers of polishing pre- 
parations for n 





For makers of practical dish 


iry 3598. 
washing machines 


No, 





For dealers in electro-plating 
Louis 


Inquiry No. 3599. 


apparatus in Chicago or St 
Inquiry No. 3600, 


dimensions 


Inquiry No. 3601. 
horizonta) engines. 


For coiled iron vipe of special 


For parties dealing im parts of 




















and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished witb 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected! 
without remuneration. 

Scientific American Supplements referred to may be 
bad at the omce. Price 10 cents each. 

Books referred to promptly supplied on receipt cf 
price. 

Minerals sent for examination 
marked or labeled 


(8774) W. H. H. wants a receipt to 
obtain a red cherry color on pure copper, done 
by immersion in hot acid, not by battery or 
dynamo. What I want is not enameled, but 
colored, same as Tiffany or Whiting do large 
loving cups. Either cherry or mahogany color. 
A. A this kind in can be ob 
tained by slowly heating in an air bath, with 
gradually rising temperature. Long 
at a comparatively low temperature or 
rapid heating at a higher temperature will 
give the same effect. As soon as the desired 
color is obtained, rapidly by plunging 
into cold water. If lacquered after finishing, 
it will keep better. 


(8775) F. M. H. 
cubic feet of free air will 
tank having a capacity of 100 cubic 
200 pounds per square inch’? 

time will this amount of com 
run an engine doing actual work 
power? How many cubic feet of 
will it take to 5,000 gallons of 
feet being state what 
using the direct air lift system’? A. 
require 1,400 cubic feet 
fill the tank of 100 cubic feet capacity at 200 
pounds pressure. This amount of air will 
run a 5 horse power engine 2 1-3 hours. The 
amount of free air at an average of 100 pounds 





should be distinctly 





color of copper 


cool 


asks: How many 
it take to fill an air 
feet at a 
pressure of 
long a 
pressed air 
of 5 
free air 
water 50 


how 


horse 
raise 
compressed ; 
pressure, 


It will 


pressure for pumping 5,000 gallons of water 
5u feet high may be from 600 to 800 cubie 
feet, depending upon the efficiency of the 
pumping system. 

(8776) G. O. W. asks: 1. Please in- 
form me how many ounces one cubic foot of 
hydrogen gas will lift. A. A cubic foot of 


hydrogen at 30 inches of the barometer, and 
at the freezing point, weighs 0.00562 pound. 
A cubic foot of air under the same conditions 


weighs 0.08071 pound. A cubic foot of hydro- 
gen will balance in the air under normal 
conditions, as above, the difference of these 
two weights, and will lift a weight slightly 
less than this difference, or about 0.07 pound. 
This is the basis of the usual statement that 
1,000 cubic feet of hydrogen will lift 70 
pounds It will do so when the barometer 
stands at 30 inches and the temperature is 


at freezing. 2. How to deposit platinum black 








on string or wire. A. To deposit platinum 
black on a string is not easy. We cannot 
suggest any better way than to mix the finely 


divided platinum with a gum or 
coat the string with that mixture. 
dip or with platinic chloride and heat 
in a Bunsen burner till the platinum is re 
duced to a black powder The ammonium 
platinum chloride reduced better than 
the simple chloride. 


(8777) T. E. M. asks: What is the 
freezing pressure of water’ About what pres 
does freezing exert on fence posts set in 
ground? A. The exerted by 
in the act of freezing is enormous; how 
means of knowing. 
filled with water and 
bombshells. When 
the 
the 
that 
freeze. 
point 


cover 


ean be 


sure 
wet 
water 
great we 


pressure 


have no 
have 
screwed up. So, too, 
the expansion of the water burst the shell, 
flashed into ice in the instant when 
was relieved. It is believed 
great pressure will not 
water has its freezing 


steel tubes been 


have 


water 
pressure 
under 

because 


water 

This is 
lowered by 
to the square inch lowers 
0.0175 deg. Fahr., and for other 
the same proportion. We doubt if the 
ing of the wet earth around a post greatly in 


pressure. 
point 
pressures in 


the freezing 


freez 





| button instead of to the bell? A. It 


heating | 
more | 


And | 


of free air to} 





mucilage and | 
wine | 


Heavy | 


A pressure of 15 pounds | 


| by cleaning 


creases the pressure upon the post, because | 
the pressure is relieved by the rising of the 
earth around the post This is easily ob 
served, as also around stones The reason 
why posts are more strongly fixed in the 
frozen earth is that the whole mass, earth 
and post, becomes one solid mass, and cannot 
be raised without breaking the mass open as 


a piece of ice or stone is broken 





(8778) W.F.G. say I want to make 
a liquid blacking to apply with sponge lightly, 
and then with a few rubs with smal! cotton 


cloth produce a brilliant polish. A. Mix three 
pounds of fine lampblack with 1 quart of stale 
pint of then add 1 
copperas, and 4% 
pur- 
most 


beer and %& sweet oil; 


ounce molasses, 4 ounce 


Copperas can be 
chemicals and 


cents a 


logwood extract 
from any dealer in 
and is worth only a few 


ounce 
chased 


druggists, 





pound. Logwood extract can be bought from 
dealers in dyestuffs or can be made by boil 
ing logwood chips with water. 

(8779) W. 8. C. asks: 1. If the elec- 


tric current enters a building from the street, 


is it proper to place switch first, or fuse 
block first? A. The rules of the Fire Under 
writers require knife switches to be placed 


so that when open they cannot drop together, 
that is, they must not turn up when opened. 
There is no regulation given as to the position 


of the fuses with relation to the switch. They 
must be placed as near the point where the 
current enters the building as possible. 2. 
Please describe the mechanism and operation 
of the American Clock Company's clock of 
Chicago. A. We have no description at hand of 
the American Clock Company's clock. 8. 


Where and how is sal-ammoniac produced? A. 
The chief source of sal-ammoniac is the “am 
monia water” of gas works. This is the water 
through which the gag is passed to remove 
the ammonia. By adding hydrochloric acid 
to this liquid, ammonium chloride is formed. 4. 
In wiring for electric bells, why is it proper to 
connect the carbon side of battery to the push 
seems to 
be a practice to connect the battery in a cer- 
tain order to a circuit rather than that it 
is proper to do it in either way. The bell 
will operate as well either way. 5. In making 
a galvanic battery ground connection, why is 
it proper to connect the zine pole to the 
ground? A. There is no reason to say it is 
proper to connect the zine pole to the ground 
in grounding a battery. If, as in the tele- 
graph, the battery is divided, one-half at one 
end and the other half at the other end of 
the line, the zinc must be grounded at one 
end and the carbon at the other end of the line. 
6. About how many carbon cylinder battery 
cells are required for cautery work, such 
as done by doctors and dentists? A. The num 
ber of cells needed in cautery will depend upon 


the size of wire used, probably five or more. 
7. How many ampere hours will an ordinary 
battery cell give? A. The number of am 
pere hours a cell will give depends upon 
its size. Dry cells and sal-ammoniac cells can 
hardly be said to have any ampere hours, 
since they cannot be used on closed circuits. 
Edison-Lalande cells have from 15 to 600 


ampere hours according to type. 8. How much 
of an’ ampere is required for a 10-volt lamp? 
A. An incandescent lamp from two and 
one-half to four watts per candle. A 10 ¢. p 
lamp will consume from 25 to 40 watts. 9. 
About how many years do carbon cylinder bat 
tery cells last when used for dwelling house 
purposes ? A. The sal-ammoniac solution 
must be renewed in a carbon cylinder battery 
when the cell tests a volt or a little above 
one volt. The zincs will go till nearly worn 
through, and the carbons will not need renew 
ing. voltmeter for this purpose. 10. 
About how many watts are used to charge an 
electric auto when new? A. A storage bat 
tery is charged at 2% volts per cell, and at 
a maximum of 64% amperes per square foot of 
positive surface, reckoning both sides of the 
positive plates. 11. About what voltage does 
a spark coil give that is attached to an auto 
matic gas-lighting burner’ A. A spark of 
good volume, a thick spark of \% Inch, will 
ignite gas, but a coil giving a half-inch spark 
is commonly used. Several thousand volts 
are required to force a spark through a half- 
inch of dry air. 12 Are series or shunt- 
wound motors used on automobiles? A. 
Either series or shunt motors may be used 
on automobiles. 13. About how many miles 
will an auto run after being fully 
charged, and about how long does it take to 
charge them’? A. It is stated that automobiles 
have run 100 miles or more on a charge, but 
about 20 is a fair run. 14. I noticed on the 
name plate of some generators is stamped five 
volts drop. What this mean’ A. Five 
volts drop on a machine means that that volt 
age is used in the machine itself and must be 
provided for. 15. Does the Atlantic cable 


uses 


Use a 


electric 


does 





consist of a positive and negative wire, or Is 
the ground used for the return current? A. | 
An Atlantic cable has a bundle of wire in the| 
center for a conductor. There is no return | 
wire. 16. Is the zine that Is battery 
cells pure zinc, or is the zine alloyed, and 
what alloy is used? A. Open-cirenit cells do 
not usually have the zines amalgamated, | 
though this may be done with advantage 
Daniell’s, Leclanche and gravity 
with unamalgamated zincs. 
their zincs amalgamated 

the zinc in acid and 
mercury. 


used in 


cells 
Other 
This is 
coating it 


are 
cells 
done 


used 
have 


with 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 16, 1902, 
AND BACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.’ 





Acid from galvanizing works, 
spent, Howard & Hadley 
Acid, making acetic, P. Boessneck 
Advertising device, J. F. Smiley 

Air and gas mixer, C. W. Hinman 
Air brake and slack adjusting mechanism, 

combined, Craig & ck 
Amusement apparatus, J. St 


treatment of 





716,196 
716,285 





Clair 








Anchor hoisting device for submarine boats, 

S. Lak ° é 716,050 
Angle bending machine, I. H. Dillon 716,005 
Animal trap, J. BE. Manlove....se-+eeeees 715,829 





Animal trap, 8S. R. Leonard ...... 716,255 
dpoienter, W. C.. Gels 4. vecicdees dduen 716,040 
Atomizer, lubricant, C. C. Baldwin bd Vetos 715,040 

, PRR rar 6,065 
F teering column, H. B. Bragler. 716,183 
a raising device, McGuigan, 

Vata oe 1b, 

Aw Ea, ‘ete , hanger for, Ww. ‘K. Parrend.. Teo 
Axle, vehicle, M sloyd een ee » 716,078 
Baby tender and walker, ©. J. Car roll teesee TLS.978 


Bale and tle, combined, W. M. 
Ball See Golf ball 

Band cutter and feeder, H. J. 
Banner, motto, W. B. Shuck 
Basket or fruit box, folding, O 
Bathing pan, portable, B. Pierce 
Bean assorting machine, 


Holmes...... 715,802 


Pourts eS 


















































Bearing, ball, T. & J ; 

Bearing, hub, EB. Christman. 

Bed bottom support, T. Klipfel ......... 

Bed bottom support, elastic, T. Klipfel 

Bed, folding, M. Geisel , alba : 

Belt stretcher, D. R Davis 

Bicycle brake, H. W. Lapsk 

Bicycle gearing, F. Steinkamp........... 
Binder, temporary, F. W. Reindel.......... 7 
Boilers, means for supplying water 

Sutherland & Millard ............0055 716,308 
Bolt fastening device, expansible Cc. 

UGG, - Gee tbae< tae nanstvabetneces 716,278 
Books, etc., cutting attachment for check, 

GZ, GB. BORD concccicsccdcgancctovtes 715,870 
Books, etc., holder for, 8 Stede Ss 6 cadéin 716,128 
Boot or shoe counter stiffener, W. B. John- 

GOR Ws v0ne2es eee -. 715,811 
Boots, etc., fastener for, ‘ ae Pfenning 715,858 
Bottle holder, fruit, J. G. Harrington...... 16,226 
Bottle, ne refillable, Bb. P. Sawtelle. TIO.877 
Bottle, non-refillable, J. 8. Candee........ 715,074 
MOCte GOERUEE, 2. DOCG. cccevcsscrcocvece 715,70 
Bottle stopper, A. & P Schroedter. 15,880 
Bottle stopper, J. Alsfasper ............46 716,165 
Bottle stopper, G. W. Lunt.............5. 716,257 
Box cover support, 8. B. Bvans....... 716,014 
Box elevator, F. V. Hotsel.......cccsscere 716,087 
Brake, L. Melanowski. 716,078 
Brake, C. Carloni . 716,188 
Brake beam, 8. A. Crone oe 715,997 
Brake shoe head, adjustable, Cc . 

lacker ...... s900sdeanesnen 715,006 
Brenig iron, self- heating, A. A. ‘Phipps. . 715,850 
Back trimming machine, Walker & Were . 716,900 
Bridge, J. C. Williams ... -. 716,160 
Broom holder, F. Seott ... owl cesene SRDEEO 
ae ° or brush, sweeping, D. W. Win- 

anley cs aedeedeee Se seesenoe 716,16) 
Brink, A. W. " Engel ais eee .» 716,210 
Brush, electric, R. D. Laughlin veeee 716,252 
Brush, fountain shaving, T. Seott . TS aat 
Bucket dumping apparatus, W. R. Wilcox. 716,328 
Buckle, Beveridge eas 5 . 715,048 
Building construction, 8. Giletti | . T14,020 
Burner. See Gas burner 
Bushing for buffing wheels, J. T. White 716,825 
Button fastening for Gnetsente, G. W. Me 

GE dove kcepecedccocgiab icsctuehees .» 716,267 
Buttenhole cutter, A. Jaude 715,810 
Calcium carbophosphia, C. 8. Bradle al 716,182 
Calendar, A. Anderson ........ 716,166 
Calipers, wood, C. F. Osburn 715,851 
Cam, V. . Mason, Jr.. 715,830 
Camera fronts, adjusting ‘mechanism ’ for 

photographic, Robertson & > ae 716,108 
Camera, photographic, L. J. R. Holst. ..» 735,808 
Camera, photographic, W. F. Folmer. . 716,081 
Can body forming machine, Ross & Wach- 

horst . ost p004 6s 6antneae arp east 716,111 
Cap, apparel, F. Maa La ae 716,258 
Car centric draft underframing, Ww. G 

Langenbeim oan rdetenctseasheneweses 716,068 
Car ceupling, P Brown ....... . 715,970 
Car draw gear, railway, J. F. Courson. 715,080 
Car driving mechanism, motor, A. Be hmid. » 716,118 
Car, dumping, 0. W. Meissner oe 716,075 
Car fender, G. & P. Linhard as 718,070 
Car window dust and cinder guard, M. w. 

Hutchinson . cseseeseee 116,294 
Cars, auxiliary power device for, c. C, Pal 

GAGE. 0.é5000000086604050eN bee eee TI6001 
Caramel cutting ‘and wrapping mac hine, Hi. 

Pe PTE PETE eee |, oR 715,738 
Carbureter, J. A. Barber 715,042 
Carbureter, G. L. Harvey : ; 716,227 
Carpet renovator, J. 8. Thurman -7T16,312, 716,313 
Carpets, manufacturing knotted, Panitachek 

& Aborn ° ° : eeeees 716,008 
Cash register, F. ©. Osborn . 715,850 
Caster, furniture, Rentschler & Kaefer. 715,866 
Caster pintle, W. Livingstone ..... .. 16,340 
Caster socket, W. Livingstone ............ T)6,04d 
Casters, ete., wheel or roller for, W. Living- 

SOD: veces o-cee ccnsvenaess ssbeegens 716,342 
Cement blocks, core for making, ‘R. B. Gol- 

CHEM co ccrccvccessccccesosentseteoveses 715,086 
Centrifugal machines, froth conde neer for, 

J. L. Bergh : TIS, O47 
Chain machine, H. R. Fenner - 715,775 
Changer, J. Thomson ove upteenseseetee TEE 
Chuck and countersink, combined, J, J. 

Bell sae eV de é -»» TIGATT 
Cigarette cartridge and blank for making 

game, A. Leblanc RP OR.. 5 . 716,530 
Cigarette machine, O Bergstrae seer et al. 716,744 
Clasp, J. Ritter s20tuneees 716,280 
Cleaning and waxing pad, A. Bing ceeese 716,051 
Climbing apparatus and support, aerial, H, 

TROD oc cscvececs:cetecepaeeedese en 716,100 
Cloth milling machine, Tinker & ‘Arran. . 716,147 
Clothes hook, O. Gagan ....geccccceeers . 716,214 
Clothes wringer, A. V Ackerman. pacvene 715,734 
Clutch, P. A. Houghtaling ...........esee+ 16,04 
Clatch, W. &. Graham ..cccccccssecccsesece 716,219 
Coffin, T. A. Smith . ndesgaukeeea . 716,122 
Coll taping machine, W. H. Bangs ........ 755,041 
Coin delivery apparatus, Albert & Wiggins... 715,745 
Comb, F. Mosterts ‘ sacdanUnn oe 715,837 
Communication with the ald of electro- 

magnetic devices, I. Kitsee yee, * iG 
Compartment box, P. Diehl... ......-c0e05> erent 
Composition of matter, J. W. Brown... . 715,751 
Composition of matter and manufacturing 

same, A. Rameadell ........50s0eseeene 716,276 
Core setter, G. A, Johnson .. ovdint tee 716,287 
Corn shock oungen essing device, R. W. Joslin 

| et al - ecvcagooess Ee 
Cotton compress, ‘?. J. Griffin Ti8, 787 
Crate, A CDGM oc cccccsrevscoeses 716,247 
Cultivator, one horse, 3. Smith ee 715,888 
Cup See Shaving cup. 

Curler, heir, A. Sheridan..........6.50s00+ 716,295 
Currents, transformer for polyphase alter 

nating, EB. Ziehl ..  bueeehes 7s Yo0 
Curtain, BE. H. Due hemin. . sanidset 716,208 
Curtain fixture, © . Lakin 716,060 
Cutting tool, R. A. Breul 716,184 


Cycles, ete., means for propelling, 8. 


715,889 





De a swinging and controlling device, 

Covell & Beechtold .. 
Disinfectant holder for water closet bowls, 

G. Deimel ; 715,762 
Disinfecting water closets and the seats 
thereof, F. Gardner 716,335 

implement cleaning 
L. Walton 
Display box, T. L. 


715,001 


Disk attachment, W 
: T15,910 


Sturtevant 716,139 


Display cabinet and adjustable shelf, 8. EB 

Briggs “ 715,967 
Display stand, HH ‘Stahmer 716,127 
Display stand, A. J. Merton 716,261 
Door check, W. H. Dunbar 716,009 
Door check, J. D. Humphrey .. 716,044 
Door fastening, sliding, Russell & Mead 716,284 
Door hanger, adjustable, D. & Watson 714,152 
Draft gear, J. F. Courson . 715,000 
Draw bench, G. Baehr 715,74 
Draw bench, B. B. Quimby 715,863 
Draw bench and sizing rolls, Patterson & 

Boax : : 715,853 
Dredge, suction, L. W. Bates 716,173 
Dress shield, D. Basch . 715,743 
Drill coupling, L. C Preston. 715,861 
Dost pan, T. Clover.. , -++» 715,766 
Dusting ang cleaning garments, apparatus 

for, W. Harbough 715,792 
Dye, acridin, Muller & Schmid 716,264 
Dye and making same, disazo, P. Julius.. 716,242 
Dye and making same, yellow acridin, O 

Nastvogel 4 .. TI6,0R4 
Pye, azo, C. Schraube et al... oe ccc eeeee 716,289 


(Continued on page 470). 
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HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHE RS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S.A. 
te” Our New and Revised Catalogue of Practical and 
Scientific Books, 98 pages, 8vo.; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mine fae Geology, 
Assaying, Analysis, etc.; a Catalogue of _Boo son Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Books on Sanitary Science, Gas F iting Plumbing, etc., 
and our other Catalogues and Circulars, he whole covering 
every branch of Science applied to the Arta, sent free and 
tree of postage to anyone in any part of the world who 

will furnish his address 


ELECTRICAL ENGINEERING @® 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
«CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?” 

We teach Electrical Engineering, Electric Lighting 
Electric Railways, Mechanical Engineering, Steam Engi 
neering, Mechanic al Dr awing y 
Iustitute indors 0s. jison and oth 
EL EC TRIC “AL ENGINEER INSTITU TE, 

pt. A, 240-242 W. 28d St. New | York. 


LEARN PROOFREADING. 


you possess a fair education, why not utilize it 
am uncrowded profession paying $15 to $35 weekly? Biteatio Os 
always obtainebdle. e are the original instructors by msil. 
HOME CORRESPONDENCE SCHOOL, Philadelpaia 


-REMOH JEWELS 


Are Marvels of Beauty 








engravings of artistic 


FREE 


REMOH JEWELRY CO., 834 Olive St., St. Louis 


ly 400 handsome 
and exclusive designs in 
high-class imitation Dia- 
mond and Pear) Jewelry 
wil be mailed 





DIVIDENDS... 


Attractive prospectus giving full 
information how every investor 
can secure regular dividends... 


Sent free upon request 


SANFORD MAKEEVER & CO. 
Bonds, Stocks or Investments 
84 Adams St., Chicago, or 170 Broadway, N.Y. 








“A Universal Rotary 
eonet Measure 


The most practical device made for measuring 
. sll kinds, as easily as straight lines. 
™_\ re rapid, thanarule, Am 
‘ adding y 3 v rise for estimators; can 
be set te zere at any time, A time and 
aver A me can use it. Postpaid 
65.00 each It w pay you to write for cle 
Yours ey back if not satiatic 


STECKENREITER MFG. co. 
96 Lake St., Chicago, Il. 


YOU ARE EASY 


if you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 


Has 2 > 
lape 


Setting Vointer to Zero 







The best and most ser- 
viceable prepared roofing 
on the market. it is dur 
able, fire-proof, and does 
not — painting. 
Com ready to lay in 
rolls contaninn 108 sq. ft 


Warren Chemical & Mfg. Co., ‘172 Broadway, New York 


IGNITERS 
GAS and GASOLINE 
ENGINES 


The most practical machine 
on the market for Stationary 
and Murine E ngine s. 

‘rite for Cire ular. 


ELECTRIC C0., 


RELIABILITY 


Rase of Handling, Running 
Qualities,Strength and Finish 
Impossible to tell all about 
»them here. Write 
us for catalogue. 
Inquines cheerfully 
answered. Desirable 
ents wanted. 


The Conrad 
Motor Carriage 
Company, 








: >t 89f4d 


5 Broadway, 


QUEEN 






















1417 Niagara St. 
BUFFALO, N. ¥ 


WireCloth, WireLath, 
Electrically-Welded 


Wire Fabrics 
and Perforated Motel 











of all 
Kinds 


CLINTON, MASS. 


San Francisco 


CLINTON WIRE CLOTH COMPANY, 


Boston 


New Y . mI 


50 YEARS’ 
EXPERIENCE 







Trave Mar«s 
DESIGNS 
CopyricuTs &c. 


Atiyone sending a sketct ind description may 
quan KIY ascertain our opinion free whether an 
invention is pr y patentable. Communica 


LIONS strict} v < nfiden tial 
seni tree. O}des ney f 
Patents tak« 
epecial notice, wit 


Handbook or 
or securing patents 
? né& 
nthe 


Scientific American. 


Saiandeomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four month», $1. Sold by all newsdealers. 


MUNN & Cp, 261 eroacmay. New York 


Branch Office, 625 F St , Washington, D. C. 
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FOR ALLUSES, MADE AS REQUIRED. 


@ HARRINGTON & KING | PERFORATING Co. 

























|-Power' WireRope 


“POWER” 


ROPE. 





MOST ara nieie WIRE ROPE MADE 
BASCOM ROPE CO. 


The Pockei 
Manicure 


Trims,files, shapes and 


ST.LOUIS, h%, 


KLIP-KLIP 





Vault, J. S. Lester ........++. secoecves 
Vehicle brake, A. A. Ball, Jr......-..+++ 37.483 D 
| Vehicle brake, C. D. Quillen ......se0+05. 
Vehicle brake, J. W. Whalen .......+5++. 
Vehicle driving mechanism, motor, J. 
win Pree ee Pee eee eee eee eee eee ee eee 
Vehicle, speed, Stoddard «& WwW hitney 
Vending apparatus, colin controlled, 
B& Framts 2. cccccccccccccvesescsscsevece 0 226 N. UNION 8ST. CHICA: 
Veneer package se parator, W. J... Debs ccccce 272 
Ventilator, G. GG. Brittom....cececcceecene Ties |) ——————__________ _________ ____ 
Vessels, means for preventing racing in 
screw propelled, G. Sollitt 
Vise, pipe, M. Glenn .. BUSIN Ss MAN 
Voting machine, G. L “Hoxie . F 
Wagon reach, Crampton & Price 
Warm air register, D. WGic cccdewecac VV A WN ae E pb 
Washboard, W. Boecker ......-ssceeeeeeee 
er gy machine os wring, 1 There's a chance for a live man in every town of 10,000 
yaste pipe trap, White & Daub inhabitants or over to doubie his present income easily 
Watch barrel, L. A. Erick#on.......,.++++++ | and quickly if willing to qpen an exhibition parlor or 
Ww _ r oo -, —e reservoir, com- store for the display and sale of 
bine “. ales eeeeeeree 
Watchmaker's material holder, P. C. Hall ERICKS 
Water heater, C. W. O’Nelll.........se+00: we 99 BROD 
Water meter guard, A G. De “WwW aldo ° € ess oc Ss 
Water tube boiler , C. P. Altmann......... 
Water tube Hanson, et al....... 
Wedge, C. WRENN Aa They are self-winding, run for a year, and are just 
We ‘ding furnace, "tube, 'P. Patterson 7 being introduced to thes public. The oid style clocks are 
Welding, spring ‘pulling hook for use in butt, going out of date—these new style will be preferred 
BE. EB. Quimby : “ verre Able partion having $500 or over to invest | 
Well boring device, R. L. Landry should write us at once. | 
bi ge Bt THE UNITED STATES CLOCK CO. | 
Winch, H.' A. L. Barry 7 Executive Offices: 405 Broome &t., 
| Wind motor, J. M. Cochran 71 New York City. 
Window cleaner, C. A. Wheeler ace wan ae 
| Window frame and sash, C. B. Schilling... 716,286 


|W 


Upon receipt of your name and address | 
- a magnificent catalogue containing near- | Wire 





“Baxter Maryland 


| addre ss Munn & Co., 





ire chasing or marking machine, H. R. Fen 
her éosaee 715,774 | 
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c i and s ghte y s » J 
ag c my traight og Ps Dividend-Paying Mining, ou and 
Wire stretcher, N. P. Nelson Sengiver Stocks, Listed and 
Wire stretcher, B. Myers Unlisted, our Specialty. 
Wrench, Case & Vincent ......++..+ 
Wrench, E. Dauer .......-eseceeee y . 
Wrench, I. De Ford .......-secccccccesesss a 
Zine ores, treatment of, Ellershausen & West- Bankers & Brokers, Fiscal Agents, 
ern PoCCecereresosscoeesessonseses Members N. Y. © lidated Stock Exchange. 
66 BROADWAY & 17 NEW ST., NEW YORK. 
Booklets givin, s- snecessful plan for realizing the large 
interest an fite of itimate mining, off and 
DESIGNS sine |ter a, . blanks, full particulars, ete., sent 
free on applic e 
Hot water bag, ete., V. C. Van’t Woud.... 172 | | Geee 
Jug or similar article, C. J. Noke......... 6,171 | _ 
Pitcher or similar article, J. W. Collins. 16,170 
“ Cig ‘cicccg's tt FACTORY. WASTES 
° ° 416,160 
HH. Schenck 36, 167 i 
Foster 36,17 
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Asthma cures, Open Door Ashma Cure Co sv, 480) + 196 large pages. Treats of poultry for profit, 
Books, Dorey eee 30,468 | 100. for postage; book is free. Clroulars free, 
Cocoa and chocolate and preparations there CYPHERS INCUBATOR ©O Sup piled 
ef, Kaiser's Kaffeegeschaft, Gesellachaft 7 3 ’ 7 Wolstureb 
mit Beschrankter Haftung Y, red Suitale, MN. ¥. binned Boston, | Sow om a. 
Coffee, cereal, Whitman Grocery company oY | 
Corsets, Kops Bros eae’ 39,470 0 lity- -Si mpli ity- -P ti ability 
Cough syrup and remedies for certain named wall im cl rac Ica il 
diseases i ; ire ° 39,479 
ig a _— itis 7 Sy eg ‘** 2G’ 471 | These are the three important points studied in the 
Fats, cooking, J. C. Tassey 39,492 | manufacture of the widely celebrated 
Food products, certain named, 8S. M. Isbell 
«Cs 0.4 CRESCENT SAFETY RAZ 
Gelatin, prepared, Whitman Grocery Co. 30,485 S. R OR 
Hats inte = gag nod vr ladies’ and ‘ The quality is as- 
mnisses toth & Appe 39,469 sured from the fact 
Laundry appliances, certain named, A that the blade is 
Wringer Co 19.502 39,504 forged from the 
Laundry machines, certain named, American finest English Raz- 
Wringer Co 39,501 or Steel, tempered 
Meats, cured, Jacob Dold Packing Co, 39,490, 39, 01 | by an improved | 
Medical effervescent preparation, W B { Sate; The sim 
Hopkins ol 39,482 | ay AD RY 
Medicine, certain named, R. F. Celeska 39,481 ss eg ene beyond bead. | 
Oil, oleo Ward © Zou ny 39,498 —— usted for shavin 
Oils, cotton seed, uithern Cotton Oil Co eS - stroppin rps | 
39,496, 39, 497 | practibility is that every part is tnterctianneanio and 
Pape earbon, Mittag & Volger 39,467 | extra blades are guaranteed to fit. Sample by registered 
Pertumes, product used in making, Heine & | matl for $1.25. 
ee-+- 99,47 
Pr ho tographic plates, preparation for treat- SOUTHINGTON CUTLERY CO., Southington, Ct., U.S.A. 
ment of, A. Hesekiel ee 39,473 — 
Pretzels, cakes crackers biscuits, and 
bread, Oakdale Baking Co 3 ME PLATES—EMPLOYEE CHECKS 
Remedies for skin, sealp, and face, external, c 
M. M. Harris “KEY TAGS BAGGAGE C KS & BADGES 
Remedy, eye, J. B. & G. W. MeFatrich, " 58 KNEELAND ST 
39,477 OSTON, MAS 
Road scarifiers, J. Scholl & Co........ ¥ 8 5S 
Shoes, ankle supporting, J. J. Lattemann 99,473 | 
Skin preparations, O. J. Obliger ........... +9, | 
Soap, D. M. Steward sr cerceseece 
Soap, scouring, Floridine Mfg. Co..... wt 
Soap soap powder, and washing fluids, 
cake, Benzine-ated Soap Co. .... 3 | eS 
Tin and terne plates, American Tin Plate | 
Co bbveversedeoes 


esti ey r — Aan.) Wy i. 
PETER T. AUS! T. AUSTEN, - 


‘CYPHERS —20 


TRADE MARKS. 
in all the world. Time to prove it. All money’ 


musement apparatus, certain named, EB. C back if not ‘satisfactory. Every {modern approved 
Ron 30,499 | device. Write for Poultry Guide and catalogue No, 
14 


Gorton 
SO Broad St, New York. 
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New Standard Electric Gas Lighter. $1.0 each. 





Edgar 


Suga ww. & & Son | Good for one yearin any home. New celis by mail, dc 
Vehicles, certain named motor | Quantities, $16 per hundred. 
Company of America oe 6 | 
Watches, New England Watch Co., \ 
Whisky, Melvane Distilling Co. ......- 39,483 








- 
PRINTS. 


Rye,’’ for 
eke-Bauernschmidt Co 
Best patent flour guaranteed highest quality 

a for flour, B. MecCrillis & 





$1.50 each 


Incandescent Welsbach Lighter. 


whisky, Win- 


| 
9,617 | 













and Gas Steve Lighter. 


omobile < 
Agents wanted. 


9,614 Lec 
. Money mabers for bright people. 




















‘Came 1 Aenne figs,” for figs, S. S. Pic ree 
OR scctaee : 9,616 wm, Roche. Inventor and Sele Mfr. * 
‘Grippe ” eae kers,”’ for a medicine, A. E Vesey Street, New York, - ¥. 
B. Alford 9,619 ——— 
“Krueger's antiseptic dandruff cure,’ for = ALESMEN. AND | 
dandruff cure, J. C. M. Krueger 9,620 
Society package,"’ for chocolates, F. L. Dag RESERV 
gett Co 9,615 Ae 
“The Roumanian facial guards and Roumar TS | WAN TD. 
ian witch hazel tissue mask,’’ for tollet ah 6 SsaeeSaeee 
articles, L. D. Smith eoee ; 9,618 ep Pilter: 2 _~- pea 
- ‘ ab englis tacon,”’ for bacon, jemand cneumens. verybody buys 
vo mgs oo yr ies ee 9.621 Over the kitchen stove it furnishes 
RENE SHE LS kn ntsa toss erdsen nde lenty of distilled, . delicious, 
— ure Water. Only method—saves 
_ ie lives and Dr. bille; prevents typhoid, 
LABELS for Booklet, New Plan, Ww 
at LL. a let, New Terms, 
‘ @ Ete. FREE. Add 
dinner,"’ for stock food, Harrison ity, Co. 16 Harrison Bidg., Cincinnati, 0. 
591 
our cheeks,"’ for malt 
ving Co 590 Electric Lamps give 
’ for game boards two lights—one high, 
equipments, Corrom one low. Turn down 
| like gas and save 
for beer, Cleveland |f current, Fit Into an ordinary fixture. 
‘o 589 | 
‘or an tactic, —“|f 14 cents A MONTH 
54 paysfor A LIGHT ALL NIGHT. The 
for poultry food, most economical light known, Ask your 
Courter Co 5038 dealer or send for tnformation about our 
“Security atock food for stock food, many ingenious lamps 


V f the specification and drawing 
n the foregoing list, or any patent 
since 1863, will be furnished from 
i 10 cents, provided the name and} 
1 ’ * patent desired and the date be 
riven Addreas Munn & Co., 361 Broadway, New 
Cock - | It has six 8-inch lids; 15-gallon reservoir; large 
Canadian patents may now be obtained by the in wide, 12 ins. high ; top cooking st 
ventors for any of the inventions named in the fore grate; burns wood or coal. 
going list For terms and further pa ae Gescriptive circular and testimo 
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Ruchestie, N.Y. 
Patent For Sale.—Fixed Automatic Window Fire 


| KLIP-KLIP CO., 663 So. Clinton St., 





Kaca Also in combination with traveling trunk 
Address WINDSOR FIRE Hscare, Box TH, New York. 
and rimental Work. National 


Mod 
Supply ed On, way, New York City. 
RS, Models, Patterns, 
ovelties. Experiment- 
al work, WAGNER Mra. = 9 Mohawk 8t., Chicago, Dl. 





; | Special Screw Machine Work. 


Pleased to quote Prices. 
HANDY THINGS GS CO., LUDINGTON, MICH. 


MATCH ! Fre 27 rae Cc Rinery hr PAA "% ig 





MODELS i& EXPERIMENTAL WORK 


nventions developed, Special Machine 4Y: 
—|&.Vv. E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. 


NEW YI YORK * SHOPPING Dy a responstble and 
rienced lady. Send for circular 
New York City 


MRS. LORD, i“ est Uth Street, 











ELEGTRIGCITY. HOw | TO MARE. © Cea. 
Wimshurst Machine, daca tnktnin, Hlectié 


Bell, 5 Books, 10 cents each. 
Bubier Pub. Co,., Box 8, Lynn. Mass 











AMERICAN AMATEUR PHOTOGRAPHER. 
A monthly magazine giving reliable information on the 
art and technique of photography. Usefai % beginners 
and experts. Pubse oription $1.50 pet eer Forelan ©. } 
Specimen ten cents ddress A 1 Broadway, N.Y 


ti ates, rliss Engines PUY SE. 
ICE sa ana Hort re ‘Machine ry. Tite LTER 
ie a) Clinton Street, Milwaukee Wis 
= oe ge Catal ue of Asemocvaral, Scientific 
and Technica) Book 
Prospectus for 1 O03 | tor” Architects’ and 
Builders’ Magazine,” monthly #2 4 year. 
we. T. COMSTOCK, Pub., 3 We Warren St., New York. 


H. A KAYSAN. snes 


Germany 





Importer of American Specialties 
Manufacturers will kindly quote prices and ma!! samples 


SMALL SPRINGS. OF EVERY DESCRIPTION 


THE WALLACE BARNE WZA0/ 





MATHEMATICIANS WANTED 


I can place a few high 
position = earn $4,000 to 
and luxariant surroundings. 
ex perience. Address PRESIDENT, P. 0, 
Philadelphia. 


rade mathematicians in a 
0 a year, with congenial 

state age, education and 
Box 1M 


Are you interested in Patents, “Model o or r Experimental 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


ll be sent to you on request. 
| KNICKERBOC KER MACHINE WORKS, 
0-12 Jones Street, New Verk. 


SPLITDORF: SPARK COILS 


-* 25 VANDEWATER ST.NY 





Ine., 








~~ 





MATCH FACTORY.—DESCRIPTION 
of an Bnei factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price cents. For sale by Munn & 
| Co, and all newadealers. 


Ty 
THIS BEATS NEW “JERSEY,” 
Charters procured under South Dakota laws for a few 
dollars. rite for Corporation jaws, blanks, by-iawa 
and forms to PHILIP LAWRENCE, late Ass’t Sec. of State, 
Huron, 8S. Dak. or Room K, 2th foo r, 220 al way, N. YY. 


FACTORY 
For Sale 


Complete with beat, light and power 
cu .. Ten acres of land, ‘ive trunk railroads, 
Suita’ table for almost any live of work. Beautiful city of 
45,000 inhabitants. For particulars address 


THE SINGER MANUFACTURING 








Ready for oc- 


co., 








Genrier Ca 502 || The Phelps Co., 8 Rowlard St , Detroit. Mich, 
Sheppard & 





The Hanover shoe« for shoes 
N er o 


I will Ship te any Statio 





361 Broadway, ‘New York. WM. G. WILLARD, Dept. 112, 


Guaranteed in eve 


| South Bend, ind. 


WILLARD STEEL Ranee® 20-2 00 


r hongts oven 3 ins. 4eep, 17 ins. 
irface, 0x88 Ine ; “med th — =F, with Ashentne! Duplex 


“rage #400 lbs, Write for free 
GENTS” WANTED 
619-21 N. 4th Street, St. Louls, Mo. 


nials. 
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Scientific American DECEMBER 27, 1902, 








ener 


INSPECTIONS f 


Bete 


Finiononcit 























WINTON. 


Our new model Mb. p. Touring Car will 
interest those who appreciate highest 
arade construction and the embodiment 
of clevereet ideas and general excellence 
tn automobile building 

It has « new elastic spring suspension 
new body design with high back seats 
and luxurious deep spring upholstery 
three passenver tonneau, divided front 
seat, improved ignition and many other 
superior feat ures 


Oomplete with full brass side lamps, 
tools, horn, ete., the price is $2,300. 


Note our exhibit at the New York, Cleve 
land and Chicago Automobile Shows. 
THE WINTON MOTOR CARRIAGE CO. 
Beree. Road, Cleveland 
Branches and Agencies throughout the country. 





~ 























All the Standard machines SOLD or RENTET 
WHERE at HALF MANUFACT RERS PRICES, 
Shipped with privilege of exam! Send for Cat. 


Typewriter Emporium sw Lasalle St., Chicag 





It won’t cost 

you a 

cent to test 
“Royal Worcester’ 
Belting. 


We will send sampie belt for testing on 





your own machinery, absviutely free| 


of cost to you. Puts you under no obli 


gation whatever to buy unless you 


decide for yourself that it is the best 


and most economical belt for you to 


use 


REMEMBER Roval Worcester Belts—choicest se- 


lection of hides tanned old-fashioned, pure oak 


process, cut not over 15 inches from center, nor 


more than sa inches long Guaranteed not to 


stretch, sag, or give troubk 


GRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers. 


DICKERMAN'’S DURABLE 
symces jeoscsraziose OBR) 


Worcester, Mass. 


York City 


RIVETT 





No up-to-date manufacturer can 


a afford to do without it. 
HIGHEST AWARD “Pstessr oni 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U.S. A, 


LATHE. 


—_— ~ - - = —_ 








FOR Zed ( Gans BRAINS 
‘MADE AT KEY WEST—.) 
These Cigars are manufactured under 


the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. if we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 


Waltham Watches, 


“ Old friends to trust.” 










“*The Perfected American Watch,”” an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 





COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES ano INFORMATION on APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Material, 


THE 
Hanson a van Winkle 





















Orient Motor Gycle. 


PRICE 
$250.00 


NEW ENGLAND WATCHES 


Lead the world in diversity of styles 






Ne 99 J, 
196 Liberty ae N. ®. 
30 & 82 8. Canal St. 
Chicago. 


CPECtaL OFFER No. L 
the Readers 
Ghe “Scientific American, 
rod 


for 30 days. 


| A Beautiful Imported China Tea Set (56 pieces), or Toi- 
| let Set, Parlor Lamp, Clock, Watch. and many other 
| articles too numerous to mention. FREE with club 
order of 20 Ibs. of our New Crop Tea, 60c. a Ib., or ® Ibs. 
of Great American Baking Powder, 45c.a lb. Mention 
of SCLENTIFIC AMERICAN and number (No. 1) must ac- 
| company order by mail or at store. 


THE GREAT AMERICAN TEA CO., 
P. 0. Box 289, 31 and 33 Vesey St., New York. 


und sizes as well as quantity of pro- 
Our guarantee covers every 
watch for we make both the case and 
movement, and sell only a complete 
watch. Our watches have a world-wide 
reputation, gained by results as accu- 
We sell in every 

Catalogs free. 


duction 





Saxp Your Busrvess Canp 
roR CAaTALOoUs 














rate time-keepers 





country on the globe 





Fitted with the New Orient 3 H. P. Motor. 
speed over 40 Miles per bour. 
The Most Powerful Motor Bicycle in the World 
Write for Particulars 


WALTHAM MFG. CO.. Waltham, Mass. | 


THE NEW ENGLAND WATCH CO. 
WATERBURY, CONN., U. S. A. 


Agenta Vanted, Factories: 

















FIFTEEN MILLION BARRELS OF CEMENT A YEAR NOW 


Ground in the Griffin Mill 


AN UNPARALLELED RECORD 
OF AN UNPARALLELED MILL 


Notr.—In addition to the large number of GRIFFIN MILLS in use wherever Portland Cement is made, we are furnish- 
ing mills on new orders during the present year to the following Portland Cement Works, some of them to replace 
ball and tube mills already installed 














GREAT NORTHERN Pout. AND CEMENT Co., 
MIDLAND PORTLAND CEMENT Co., 

BONNEVILLE PORTLAND CEMENT Co., . Siegfried, Pa. 
IROQUOIS PORTLAND CEMENT CO Caledonia, N. Y. 
ALPHA PORTLAND CEMENT CO., > » ae Alpha, N. J, 
WHITEHALL PORTLAND CEMENT Co., - + « Cementon, Pa. 
STRUTHERS FURNACE CO., e . Struthers, O. 
TEXAS PORTLAND CEMENT & LIME Co., Dallas, Texas. 
IOLA PORTLAND CEMENT CO., Iola, Kansas. 
WABASH PORTLAND CEMENT CO.,, Stroh, Ind. 


ASSOCIATED CEMENT MANUFACTURERS OF ENGLAND; Baldwin, Mich, 
LEHIGH PORTLAND CEMENT Co > « Ormrod, Pa. . Bedford, Ind. 
: Mitchell, Ind, 
. ‘ : — ton, O. 
CENTRAL CEMENT Co, * opley, Pa. \4 
GLENS FALLS PORTLAND CEMENT Co * Glens Falis NW. ¥ ¥ 
CAYUGA LAKE CEMENT Co. o « & Maa, N. ¥. 
NATIONAL PORTLAND CEMENT Co Durham, Ont, 
SANDUSKY PORTLAND CEMENT Co., Syracuse, Ind. 
NEWAYGO PORTLAND CEMENT Co., . Newaygo, Mich 


If the GRIFFIN MILL wasn’t the greatest cement grinder the world has ever known, these large works would not 
now be placing additional mills. Full particulars cheerfully furnished 


BRADLEY PULVERIZER CO. BOSTON 











aux and Wagon or Stock Scales made. 
Also 1000 aseful articies, inciuding Sates, 
Sewing Machines, Bicycies, Touls. etc. save 


Money. a Free. CHICAGO SCALE CO., Chicago, Ill 





| varieties at lowest prices. Best Railroad 


PALATABLE 
WATER-STILL 





Produces an absolutely 
pure and aerated wa- 
ter for manufacturing 
or drinking urposes. 

A achable to any 
steam boiler. 

Made in all sizes, from 
10 to 30 gallons distilled 
water per hour. 








MAGIC LANTERNS 


for Publie Exhibitions, Charch Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with little capital to make money. 260 page 
catalogue free. 


MCALLISTER. Mfg. Optician. 49 Nassau Street, N. Y. 


Ay 


Free 





In use in U. 8. Army and 
Hospital Marine service 
Write for catalogue. 








PALATABLE WATER-STILL 
PANY, 
~ Boston, Mass., U. S. A. 





: Swing 


--FrO THE TRADE... 


‘Our Double Door foane 


For WOOD or HARD and SOFT COAL. 
R THE most popular and practical 


article of its kind on the mar- 


Ghinp Regier 
Ghinot pty aie ite 


BRISTOL’S 
RECORDING INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
}hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and F 

sent on 30 days’ trial. {# Send for Circu- 

lars and o's imen Chart 

E The Bristol) Company. Waterbury Conn | 
SILVER MEDAL PARIS EXPOSITION. 














President 
Suspenders 


For the holidays 
are in single pair boxes. 
Nice presents. 






ket. The double doors will ac- 
commodate large pieces of soft 
coal as well as weed, The fire 
pot is lined with genuine fire clay 
tiling. which we guarantee for 

y The radiation sur- 
face in proportion to the grate 





area is unusually large. (2 Over . 
000 F tRa Fa 
in use in St. Louie al alone a " Fifty cents and 3 dollar. 


Ask at favorite shop, 
or post prepaid from 
C. A. Edgarton Mfg. Co. 
Box 222 G Shicley, Mass. 


President playing cards, unique, enter- 
taining, instructive. Ask your dealer. 


Write for Catalogue. 

| FRONT RANK STEEL FURNACE CO., 

Manufacturers of FRONT RANK FURNACES 
_ Office and Factory, 2301- 9 Lucas Av., St. Louis, Mo. 


Automobile 
Parts... 





Beauty and Utility 


Every business man knows 
the annoyance of loose shirt 
cuffs Every wise business 
man Ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 





















Differential Gears, 
Running Gears, 





, 
Engines, B ) 
Washburne’s Cuff Holders fase" |CHARTER ENGINE 
They can be instantly attached or de- THE DAYTON MOTOR Any Pace 
ee VEHICLE Co. \ sy Any One 
) oJ sulidk . 
en Lilustrated catalogue on request. Dayton, 0. For ANY PuRPOSE 


Stationaries. Portables. Semige | Outfits, 
Hoisters. Engines and Pu 
'U &1.—Gasoline, Gas, Distillate. 
Send for ‘Titustrated Catal and Testt- 
monials, and State Your Power Needs. 


Sample pair of Cuff Holders 
sent by mail on receipt of Oc. 


aAMBESO AN RING ©@.,, 
Bex &. Waterbury, Cona, 




















POHVER AIR BUMP 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 
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